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Testing and Engineering Inc. 
9715 KENNEDY AVENUE • HIGHLAND, INDIANA 46322 • (219) 924-5231 • (312) 734-5900 

Ncvember 16, 1988 

F i 1 e No. 220 

Torrenga Engineering, Inc. 
Engineers and Surveyors 
907 Ridge Road 
Munster, IN 46321 

Attn: Mr. Don Torrenga 

Dear Mr. Torrenga: 

REPORT (REVISION1) 
Subsurface Soil Exploration Study 

Griffith Sanitary Landfill 
Griffith, Indiana 

We have revised our report, 11 Subsurface Soil Exploration Study, Griffith 
Sanitary Landfill, Griffith, Indiana, 11 dated August 24, 1987 to include the 
results of additional soil exploration work and hydrogeological study performed 
in September, 1988. The above additional work was performed to resolve the 
comments by the Environmental Management Office of the State of Indiana (EMOSI), 
Indianapolis, Indiana (Reference: Ms. Nancy A. Maloley, Commissioner, Depart­
ment of Environmental Management's letter to the late Mr. Glen Slaney, Board of 
Trustees, Griffith, Indiana, dated July 9, 1986) and per Mr. Billy Giles of 
EMOSI recommendations on August 26, 1988 (Reference: Torrenga Engineering and 
K & S Testing and Engineering's meeting with city of Griffith and EMOSI on 
August 26, 1988). This work was performed per your and the late Mr. Glen 
Slaney, Director, Public Works, Town of Griffith, Indiana's verbal authoriza­
tion. 

The scope of work was defined by Mr. Giles of EMOSI and consisted of drilling 
three additional soil borings (includes one boring for installation of a deep 
monitoring well), and installing five shallow and one deep monitoring wells. 
The location of the soil borings and monitoring wells were determined based on 
Mr. Giles of EMOSI's suggestions. 

• Soil Testing and Foundation Consultants • 
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Again, we appreciate the opportunity to be of service to you and we hope this 
information is helpful. If you have any questions or need further assistance, 
please call. 

SV:DS/krw 

Very truly yours, 
K & S Testing and Engineering, Inc. 

Satya N. Varadhi, Ph.D. 

v· 
Dibakar Sundi, P.E. 
Vice President 
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Section 1 

INTRODUCTION 

The Griffith Sanitary Landfill site is located on the west side of the Colfax 
Avenue in the town of Griffith, Lake County, Indiana. To the north, the site 
is bordered by the C & 0 Railroad and to the south by the C & E Railroad 
property. The regional site location and the surface topography (based on 
USGS State of Indiana, Highland Quadrangle- 7.5 Minute Series), presented in 
Exhibit 1. 

The landfill was opened for use in 1950 and has been in use since that time. 
The portions of this facility have been filled and the filled areas are iden­

tified as Phases 1 through 4 on Exhibit 2. 

A geotechnical and hydrogeological study of the landfill site area was per­
formed during 1986; and consisted of drilling three soil borings, SB-6, SB-7 

and SB-8, and four soil borings, M-1 through M-4, for installation of the 
monitoring wells. A report, 11 Subsurface Soil Exploration Study, Griffith 
Sanitary Landfill, 11 summarizing the results of the above geotechnical and 
hydrogeological study was prepared and submitted to Torrenga Engineering, Inc. 
of Munster, Indiana on August 24, 1987. 

A meeting between the officials of the town of Griffith and the representatives 
of Environmental Management Office of the State of Indiana (EMOSI) was held in 
Griffith, Indiana on August 26, 1988 to discuss the comments of Ms. Nancy A. 
Maloley, Commissioner, Department of· Environmental Management's letter to the 
late Mr. Glen Slaney, Soard of Trustees, Griffith, Indiana, dated July 9, 1986. 
The other attendees of the meeting were Torrenga Engineering, Inc. (TE) of 
Munster, Indiana and K & S Testing and Engineering, Inc. of Highland, Indiana. 
As a result of this meeting and per Mr. Billy Giles of EMOSI's recommendations, 
additional soil exploration and hydrogeological study was performed in 
September, 1988. This additional study consisted of drilling three additional 
soil borings, SB-9, SB-10, and M-5 (for installation of a deep monitoring well), 
and installation of one deep (M-5) and five (M-15 through M-5S) shallow moni­
toring wells. 

File No. 220 
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This report includes the contents (revised) of our original report, "Subsur­
face Soil Exploration Study, Griffith Sanitary Landfill," dated August 24, 
1987, and the results of our additional work performed at the site in 
September, 1988. 

File No. 220 page 2 
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Section 2 

SUMMARY AND CONCLUSIONS 

The subsurface explorations for the Griffith Landfill Site area consisted of 
(1) drilling three soil borings and installing four deep groundwater moni­
toring wells during 1986, (2) drilling three soil borings (includes one boring 
for installation of a deep groundwater monitoring well), and installation of 
five shallow and one deep groundwater monitoring well in 1988, and (3) a review 
of available published geological reports. The laboratory testing of repre­
sentative soil samples consisted of index properties (Atterberg Limits}, grain 
size distribution, moisture content and dry density, coefficient of permea­
bility, unconfined compressive strength and cation exchange capacity (CEC). 
The groundwater samples obtained from the monitoring wells were tested in the 
laboratory for chemical analyses to determine the concentrations of pollutants. 

The subsurface soils at the Griffith Landfill Site area, within the depth of 
our exploration, consists basically of three soil deposits: (1) The Upper Sands 
(or upper aquifer), (2) The Silty Clay (or aquiclude}, and (3) The Lower Sands 
(or lower aquifer). The thickness of the upper sand deposit varies from 9.0 
feet to 19.5 feet except at boring SB-6 location where it was excavated and 
removed before our soil exploration work. The coefficient of permeability, k, 
values for the upper aquifer vary from 0.3 x 10-2 em/sec to 2.6 x 10-2 em/sec. 

The upper aquifer is underlain by 12.0 feet to 34.7 feet thick aquiclude 
(silty clay). The thickness of this silty clay layer, at the monitoring well 
M-5 location (northwest corner of the site), reduces to 9.0 feet. The top of 
the aquiclude varies from elevation 620.31 feet MSL to 611.55 feet MSL, and the 
bottom elevations of the aquiclude vary from 607.95 feet MSL to 581.57 feet 
MSL. The coefficient of permeability, k, for the aquiclude varies from 3.6 x 
10-8 em/sec to 1.6 x 10-8 em/sec and averages 2.3 x 10-8 em/sec. The cation 

exchange capacity (CEC) values vary from 4.35 meq per 100 gm to 5.64 meq per 
100 gm and average 5.2 meq per 100 gm. The liquid limit (LL) and plasticity 
index (PI) values of the aquiclude vary from 20 to 35 and 7 to 19, respectively. 
The corresponding average values of LL and PI are 30 and 14, respectively. The 
percent passing #200 U.S. Standard Sieve varies from 72.0 to 92.3. The aqui­
clude at the site is underlain by the lower aquifer (or lower sands). The k 

File No. 220 page 3 
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values for the lower aquifer vary from 0.7 x 10-2 em/sec to 5.7 x 10-2 em/sec. 

This sand layer extends to the maximum depth of the borings drilled during our 

exploration work. 

A total of five shallow groundwater monitoring wells (M-1S through M-5S) were 
installed in the upper aquifer and a set of five deep groundwater monitoring 

wells (M-1 through M-5) were installed in the lower aquifer. The water levels 

in the wells were measured and potentiometric surface maps were prepared, and 
the groundwater samples were collected from these wells and tested for chemi­

cal analyses at regular (quarterly) intervals. These data should be used as a 
base data for the groundwater monitoring work. 

Based on the data presented in this report, the aquiclude present at the site 

between the upper unconfined aquifer and the lower confined aquifer appears to 

be continuous, with occasional drifts of sandy seams. The thickness, in 

general, is in excess of ten feet, with an exception of one area in the vicinity 
of M-5 in the northwest corner of the landfill site. The thickness of the 

aquiclude in this area is 9.0 feet. A minimum of one foot of clay liner should 
be provided in this area. The clay liner should consist of a suitable cohesive 
fill controlled and compacted to 95.0 percent of the maximum dry density per 

ASTM 01557. The average k value for the in situ clay (aquiclude) is 2.3 x 10-8 
em/sec; and the average value of Cation Exchange Capacity (CEC) is ~5.2-meq~per 
100 gm. Therefore, the aquiclude (silty clay) present at the site is providing 
a significant protection against any leachate infiltration to the lower aquifer. 

The potential for surface or near surface horizontal migration of contaminants, 
if present at the site, may be likely, unless provisions are made to contain 
the leachate or prevent it to flow horizontally away from the site. 

The groundwater flow in the upper and lower aquifers is towards northwest and 
north directions, respectively. 

File NO. 220 page 4 
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Section 3 

SCOPE OF WORK 

The geotechnical explorations were performed to assess the subsurface soil 
conditions and the suitability of the site for placing the new fill in the 
areas within the existing landfill site, and to determine any possible poten­
tial migration of the contaminants in the groundwater at the site. The scope 
of work performed consisted of the following: 

e 1986 Geotechnical Exploration work 
Drilling of three exploratory soil borings 
Laboratory testing of soil samples including the Cation Exchange 

Capacity determinations 
Installation of groundwater monitoring wells 
Observation of groundwater levels 
Chemical analysis of the groundwater samples 
Geotechnical and hydrogeological assessment of the site 

• 1988 Geotechnical Exploration work 
Drilling of three soil borings (includes one boring for installation 

of a deep monitoring well) 
Laboratory testing of soil samples including the Cation Exchange 

Capacity determinations 
Installation of one deep groundwater monitoring well and five 

shallow groundwater monitoring wells 
Observation of groundwater levels 
Chemical analysis of the groundwater samples 
Geotechnical and hydrogeological assessment of the site 

File No. 220 page 5 
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Section 4 

SUBSURFACE INVESTIGATIONS 

A geotechnical exploration was performed at the site during January, February, 

November and December of the year 1986, and another geotechnical exploration 

was recently performed, in September, 1988. The results of these explorations 

are briefly summarized below. 

BORINGS AND MONITORING WELLS 

1986 Geotechnical Exploration 

During January, February, November and December of 1986, a geotechnical explo­

ration was performed at the site by K & S of Highland, Indiana as part of a 

site characterization study to determine the suitability of the site for using 

new areas within the existing landfill facility. This exploration work consis­

ted of drilling three soil borings (SB-6 through SB-8, in January and February, 

1986, and four soil borings M-1 through M-4, in November and December, 1986. 

The groundwater monitoring wells were installed in borings M-1 through M-4. 

The locations of the soil borings and the monitoring wells are shown on Exhibit 

3. The soil borings were drilled with a truck-mounted rotary drill rig, D-50, 
using 3~ in I.D. hollow-stem auger. The depth of the soil borings SB-6 through 

SB-8 varied from 25.0 feet to 54.5 feet, and the depth of the monitoring wells, 

M-1 through M-4, varied from 31.0 feet to 51.0 feet. A continuous soil sam­

pling was performed in all the borings in accordance with American Society for 

Testing and Materials (ASTM) Standard 01586, "Standard Penetration Test and 

Split-Barrel Sampling of Soils." The logs of these borings are provided in 

Appendix A, and the details of the monitoring wells are presented in Appendix 8. 

1988 Geotechnical Exploration 

An additional exploration work was performed at the Griffith Landfill Site in 

September, 1988 by K ~ S. This work was performed per Mr. Giles of E~OSI's 

suggestions and consisted of drilling three soil borings, SB-9, SB-10 and M-5, 

and installation of one deep groundwater monitoring well, M-5, and five shallow 

groundwater monitoring wells, M-1S through M-5S, adjacent to the deep moni­

toring wells, M-1 through M-5. The locations of these soil borings and the 

File NO. 220 page 6 
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monitoring wells are shown on Exhibit 3. The logs of the soil borings are 

included in Appendix A, and the details of the monitoring wells are provided 

in Appendix B. The depth of the soil borings varied from 31.0 feet to 50.0 
feet, and the depth of the deep monitoring well, M-5, is 30.0 feet and the 
depths of the shallow monitoring wells varied from 11.5 feet to 19.5 feet. 
The soil borings were drilled with a truck-mounted rotary drill rig, 0-50, 
using 3~ in I.D. hollow-stem auger. A continuous sampling was performed in 
the borings in accordance with ASTt~ Standard 01586. An undisturbed soil 
sample was obtained in Boring SB-10 at approximately five feet below the 
anticipated excavation level for the new landfill area. This undisturbed 
soil sampling was performed in accordance with ASTM Standard 01587, 11 Thin­
walled Tube Sampling of Soils.•• The monitoring wells, after installation, 
were developed by jetting with air. The air was injected into the well 
through a small diameter pipe (lowered into the well) under high pressure 
until the sediments in the bottom of the well are geysered out the top of the 
well. 

LABORATORY TESTING 

Representative soil samples from the borings were tested in the laboratory to 
determine the physical and strength characteristics consisting of index prop­
erties, grain size distribution, moisture content, coefficient of permeability 
and unconfined compressive strength. The above tests were performed in K & s•s 
laboratory, Highland, Indiana and the results of the tests are included in 
Appendix C. 

The cation exchange capacity (CEC) tests were performed on cohesive soil 
samples. The CEC tests on soil samples obtained from 1986 exploration work 
were performed by the Suburban Laboratories, Inc., Hillside, Illinois, and CEC 
tests of soil samples obtained from 1988 exploration work were performed by the 
Top-Soil of Frankfort, Illinois. The CEC test results are included in Appendix 
D. 

Groundwater samples were collected from the monitoring wells and chemical 
analyses were performed in the laboratory to determine the concentrations of 
the pollutants. The testing of these samples was performed in Gulf Coast 
Laboratories, Inc. of University Park, Illinois and the Tenco Laboratories of 
Schererville, Indiana. The results of these analyses are provided in Appendix E. 

File No. 220 page 7 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Section 5 

SITE CHARACTERIZATION 

TOPOGRAPHY 

The surface topography of the landfill area is shown on Exhibit 2. As shown 

in this exhibit, the topography of the unused portions of the landfill area 
varies from gentle slope to flat. The filled landfill area identified as 
Phases 1 through 4 is at higher elevation than the unused portions of the 
landfill area. A drainage ditch exists along the north side of the C & E 

Railroad, and another drainage ditch also exists on the south side of the C & 0 

Railroad. These two ditches are connected by a drainage ditch existing at the 
western portion of the landfill site. As shown on the topographic map, exca­
vations were made recently at a few locations on the western portion of the 

site near C & E Railroad property. 

The ground surface surrounding the landfill site area is relatively flat, with 
elevations approximately 630.00± feet MSL. Locally, on the eastern edge of 

the site, the surface topography is at a higher elevation. 

SUBSURFACE CONDITIONS 

The subsurface conditions described in this report are based on our geotechni­
cal exploration work performed in 1986 and 1988, and in conjunction with the 
previous soil exploration work and the available published geological litera­
ture. 

Site Geolgoy 

The site is formed of sediments deposited late during the Wisconsin Age as 
lake-bottom and near shore deposits of Glacial Lake Chicago. These sediments 
consist of fine lake silt and clay, sand and fine gravel laid down as glacial 
outwash and as till inclusions, and clay-rich till units of varying thickness. 
The site is a part of the Calumet Lacustrine Plain, which is a geologically 
heterogeneous area that has interbedded sand, lake clay and till forming the 
bulk of the sedimentary units. Tilese sediments are water-laid sands and clays; 
the wind-blown dune sands being next in abundance. The deposits in a parti-

File No. 220 page 8 
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cular locality, whether wind or water-laid, sand or clay have very similar 

strength properties. The physiographic units in the regional site area is 

shown in Exhibit 4. 

Overburden Soils 

The overburden soils, within the depth of exploration, at the Griffith Land­
fill Site area consist of three distinct soil units. These units, from the 
surface, are: 1) Upper Sand, 2) Silty Clay and 3) Lower Sand deposits. A 
detailed description of the soils encountered are shown on the boring logs. 
The generalized subsurface profiles, Sections A-A, B-B, C-C and D-0 are 
presented in Exhibits 5, 6, 7 and 8, respectively. The ground surface ele­
vation in the undisturbed_areas is approximately 630.00 feet MSL. 

Upper Sands. The upper sahd deposit was encountered in all the borings ex­
cept at SB-6 location where it was excavated and removed. The thickness of 
the sand deposit, at the site, varies from 9.0 feet to 19.5 feet. The sand 
deposit consists of very loose to loose, brown, dark brown and gray, silty 
fine sand at the surface and is underlain by medium dense, gray, fine to 
coarse sand. This layer, at a few locations, is interbedded with thin layers 
of cohesive soils including the peat deposit. The coefficient of permeability, 

k, values for this deposit were estimated based on empirical relationships 
using 010 (Hazen's Formula) and 020 (usasc Formula) values. Based on these 
estimations, the k value varies from 0.3 x 10-2 em/sec to 2.6 x 10-2 em/sec. 
The upper sand deposit is underlain by silty clay deposit. 

Silty Clay. The silty clay layer was encountered in all the borings. The 
depth to the top of this layer varies from 9.0 feet to 19.5 feet with an 
exception of SB-6 location where it is zero. The elevations of the top of the 
clay layer vary from 620.31 feet MSL to 611.55 feet MSL. The soil unit consists 
of stiff to hard, gray, silty clay. The thickness of this layer, in general, 
varies from 12.0 feet to 34.7 feet. However, at M-5 location, which is at the 
northwest corner of the site, the thickness of the silty clay layer is 9.0 
feet. This soil deposit, at a few locations (SB-6, M-1 and M-4), is inter­
bedded with thin layers of sand. · 

The labo1atory tests were performed on representative samples of this soil 

File No. 220 page 9 
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unit and consisted of the following tests: 

e Atterberg limits (liquid and plastic limits) 

s Grain size analysis 

• Moisture content and dry density 

o Unconfined compressive strength 

o Coefficient of permeability, k (on shelby tube samples) 

• Cation exchange capacity (CEC) 

The laboratory test results are included in Appendixes C and D. Based on the 
test results, the liquid limit (LL) and plasticity index (PI) vary from 20 to 
35 and 7 to 19, respectively. The corresponding average values of LL and PI 

are 30 and 14, respectively. T:ie percent passing #200 U.S. Standard Sieve 

varies form 72.0 to 92.3. The coefficient of permeability, k varies from 

3.6 x 10-8 em/sec to 1.6 x 10-8 em/sec and averages 2.3 x 10-8 em/sec with an 
exception of a value 1.6 x 10-6 em/sec. The relatively high k value of one 
sample was due to more silt content (CL-ML) in the sample. 

Based on the CEC test results, the CEC values for the silty clay soil unit 
vary from 4.35 meq per 100 gm to 5.64 meq per 100 gm and average 5.2 meq per 
100 gm. The above CEC test results are based on Ammonium Acetate Method in 
accordance with Hethod 9080 per United States Environmental Protection Agency 
(U.S. EPA) SW-846, 11 Test Methods for Evaluating Solid Waste, 11 Volume 1C, 
September, 1986. The sample ST-1 from boring SB-10 was also tested using two 
additional methods such as Metilod 9081, Sodium Acetate Method per U.S. EPA 
SW-846 and the Summation Method per American Society of Agronomy (ASA) Methods 
of Soil Analysis. As shown in the Appendix D, the CEC values, based on these 
two methods, are higher than those based on Ammonium Acetate Method, particu­
larly, the Summation Method results are much higher. 

The bottom of the silty clay deposit varies from elevation 607.95 feet MSL to 
elevation 581.57 feet MSL. The silty clay deposit is underlain by lower sand 
soil unit. 

Lower Sand. The lower sand deposit was encountered in all the borings. The 
top of this soil unit varies from 20.5 feet to 49.0 feet below the existing 

File NO. 220 page 10 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ground surface and extends to the maximum depth of the borings. This soil 
deposit consists of medium dense to dense, gray, fine to coarse sand. The k 

values for this deposit were estimated based on empirical relationships using 
o10 (Hazen 1 S Formula) and 020 (USBSC Formula) values. Based on these estimates, 
k values vary from 0.7 x 10-2 em/sec to 5.7 x 10-2 em/sec. 

Bedrock 

B~drock was not encountered within the maximum depth of drilling (55.0 feet). 
However, published geologic information accounts for the consolidated rocks of 
Lake County, which consists of more than 4,000 feet of limestone, dolomite, 
sandstone and shale of the Cambrian Age through Devonian Age, which rests on a 
granitic basement that is designated Precambrian. The rocks constitute a 
series of strata that are relatively flat lying, but that are gently flexed 
to form a saddle-like structure. This saddle, a part of the Kankakee Arch, 

rises between the Michigan Basin to the northeast and the Illinois Basin to 
the southwest. Structural dip or inclination of the bedrock units, is generally 
southeastward, although the dip is northwestward in the noitheast sector of 
Lake and Porter Counties. The average dip is about 5 to 7 feet per mile. The 
major bedrock structural features of the Indiana State are shown in Exhibit 9. 

The bedrock surface which lies beneath 15 to 270 feet of unconsolidated gla­
cial material, is largely a preglacial erosionai feature and is not reflected 
by the present glacially derived land surface. The highest and coincidentally 
the shallowest area of bedrock lies under the Kankakee Plain in southern Lake 
County. This bedrock high is part of a northeast-southwest trending ridge of 
Devonian limestone and shale in the southern part of the two counties. The 
surface drainage was northward from all but the south edge of the area. This 
bedrock ridge was the drainage divide. Bedrock elevation ranges from a low of 
about 450 feet above sea level near Lake Michigan to a high of about elevation 
650 feet on the ridge in the south, under the Kankakee Plain. Th.e bedrock 
surface elevation of our study site is expected to be within the elevation of 
500 feet to 550 feet, or within 80 feet to 130 feet below the existing site 
surface. The regional rock surface contour map is shown in Exhibit 10. 

Groundwater 

The groundwater levels were measured during and 24 hours after drilling. 

File No. 220 page 11 
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Based on the measurement of these levels, the depth to groundwater in these 
borings varied from 1.5 feet to 11.0 feet. 

Hydrogeology 

Regional Hydrogeology. The regional hydrogeology in the Lake County area can 
be typified by a thin upper mantle of water-bearing soils approximately 20 feet 

thick. The water source is primarily direct infiltration of precipitation, and 
these deposits generally drain to the nearest waterway leading to the Calumet 
River and then to Lake Michigan. The area is fairly level and the natural 
drainage is low. The relatively recent urbanization has extensively modified 
the topography by creating ditches and drains. The regional potentiometric 
surface map is shown in Exhibit 11. 

Clayey glacial tills underlie these water-bearing soils and form an effective 

aquiclude. The till is homogeneous mixture of sand, silt and clay with pre­
dominantly silt and clay size particles. These silt and clay size particles 
form a relatively impermeable soil matrix. Stratified drifts of coarser 
materials are present below the upper clayey till. 

Underlying the till is the Devonian shale and limestone, and Silurian dolomite 
and limestone, which are considered to be a source of partial potable water 
supply. This bedrock aquifer is most productive, and it has the greatest water 

supply potential. Contamination from the surface is not as great in the 
shallow bedrock as it is in the unconsolidated system. 

Site Hydrogeology. The site hydrogeology, in general, is similar to the 
regional hydrogeology. The groundwater flow at the site is controlled primar­
ily by the direct infiltration of rainfall. The existing ditches on west and 
north sides of the site area intercept the groundwater and serve as drainage 
from the site. The site area is underlain by the upper and lower aquifers, 
separated by an aquiclude in the middle. 

• Upper Aquifer 

The thickness of the upper aquifer varies from 9.0 feet to 19.5 feet 
and is unconfined. The upper portion of this aquifer consists of very 
loose to loose, silty fine sand and the lower portion is medium dense, 
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fine to coarse sand. The upper aquifer, at a few locations, is inter­

bedded with relatively thin layers of cohesive soils including the 

peat deposit. Based on the grain size analysis and empirical rela­
tionships, the k values for this aquifer vary from 0.3 x 10-2 em/sec 
to 2.6 x 10-2 em/sec. During the 1988 geotechnical exploration work, 
a total of five groundwater monitoring wells, M-1S through M-5S, were 
installed in this aquifer. The details of these monitoring wells are 
provided in Appendix B. As shown in these details, the depths of 
these monitoring wells vary from 11.5 feet to 19.5 feet. The ground­
water levels are measured, and samples are collected at regular in­
tervals (quarterly) from these monitoring wells for chemical ·analyses. 
The results of these analyses are presented in Appendix E. Based on 
the measured water levels, a potentiometric surface map is prepared 
and is shown in Exhibit 12. As shown in this exhibit, the groundwater 

flow in this aquifer is in a northwest direction. 

• Aquiclude 

The aquiclude was encountered in all the borings drilled at the site 
during our exploration work and lies between the upper and lower 
aquifers. The aquiclude consists of stiff to hard, gray, silty clay. 
The thickness, in general, varies from 12.0 feet to 34.7 feet. How­
ever, at M-5 location, the thickness of this aquiclude is 9.0 feet. It 
should be noted that this area is at the northwest corner of the land­
fill site in the vicinity of the intersection of north and west 
drainage ditches. The elevation of the top of this aquiclude varies 
from 620.31 feet to 611.55 feet, and the bottom elevation of the 

aquiclude varies from 607.95 feet to 581.57 feet. The laboratory 

tests, including the permeability and CEC tests on the representative 
soil samples of this aquiclude, are described in detail in the pre­
ceding paragraphs of this section under the heading, 11 Silty Clay. 11 

As described in those paragraphs, the k values vary from 3.6 x 10-8 

em/sec to 1.6 x 10-8 em/sec and average 2.3 x 10-8 em/sec with an 
exception of a value, 1.6 x 10-6 em/sec. The relatively high k value 
of this sample is due to more silt content (CL-ML). 
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The CEC values vary from 4.35 meq per 100 gm to 5.64 meq per 100 gm 

and average 5.2 ~eq per 100 gm. 

• Lower Aquifer 

The lower aquifer is overlain by the aquiclude at elevations ranging 
from 607.95 feet to 581.57 feet. The depth to top of this aquifer, 
below the existing ground surface, varies from 20.5 feet to 49.0 feet. 
The lower aquifer is confined and consists of medium dense to dense, 
fine to coarse sand. Based on the grain size analysis and empirical 
relationships, the k values for this aquifer vary from 0.7 x 10-2 
em/sec to 5.7 x 10-2 em/sec. 

A total of five groundwater monitoring wells, M-1 through M-5, were 
installed in this aquifer. The wells M-1 through M-5 were installed 
in 1986 and the M-5 was added in 1988. The hydrograph of these wells 
is shown in Exhibit 13, and the potentiometric surface map for this 
aquifer is shown in Exhibit 14. 

Based on the potentiometric surface map, it appears that the direction 
of groundwater flow, in this aquifer, is towards north. The drainage 
divide between the Mississippi and St Lawrence Basins crosses Lake 
County from east to west in a crooked line that passes to the south of 
Crown Point. The northern slope of the divide drains into the Calumet 
River and its branches, and the southern slope into the Kankakee River 
system. The Little Calumet River is the primary drainage channel for 
the Lake Michigan regional watershed (Reference: Soil Survey of Lake 
County, Indiana U.S.D.A. SCS, 1972). 
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EXHIBIT 5 

GENERALIZED SUBSURFACE SOIL PROFILE 
SECTION A-A 
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E~HlBIT 6 

GENERALIZED SUBSURFACE SOIL PROFILE 
SECTION B-B 
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EXHIBIT 7 

GENERALIZED SUBSURFACE SOIL PROFILE 
SECTION C-C 

Griffith Sanitary Landfill 
Griffith, Indiana 
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STUDY SITE 

REFERENCE: 
Environmental Geology of 
Lake and Porter Counties, Indiana 
Special Report 11. 

EXHIBIT 9 
MAJOR BEDROCK STRUCTURAL FEATURES 

Griffith Sanitary Landfill 
Griffith, Indiana 

FILE 220 nATI=' c;t'?./Rr. 



1~--~----------~----------------~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 

I 
.I 
I 
I 

ity I 
I ! 

l:· !. 
"'I. I 

I I 
: 1 

~ .•.. ··.~-: \ . ;; . >.- -

·::' \ 

~ 
··I.,. ---r=--. 

~:'/( ot:ki. ~;.·e 
~R·...cl.l:'l n~~"'!"-':7 

ll· \ ! 
·._ h ! ~) 'II 

5 

I< ·' II 

5 

REFERENCE: 

0 

0 5 

Environmental Geology of 

5 

10 

Lake and Porter Counties, Indiana 
Special Report 11. 

lO Miles 

15 Km 
Contour interval: 50 feet 

EXHIBIT 10 
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REGIONAL ROCK SURFACE CONTOUR MAP 
Griffith Sanitary Landfill 

Griffith, Indiana 
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EXHIBIT 11 

:-l 

REGim~AL POTENTIOMETRIC SURFACE ti\AP 

Griffith Sanitary Landfill 
Griffith. Indiana 

F!LE 220 DATE S/3/B<i 
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NOTES: 
1. Potentiometric surface map shown was prepared 

based on limited available data; therefore, is 
approximate. 

2. The elevations shown correspond to data obtained on 
October 24. 1988. 

3. Contours shown in dotted lines represent topography 
of the area. 
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EXHIBIT 12 
POTENTIOMETRIC SURFACE MAP 

FOR THE UPPER AQUIFER 
Griffith Sanitary Landfill 

Griffith, Indiana 
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EXHIBIT 13 

HYDROGRAPHS FOR MONITORING WELLS 
M-1 THROUGH M-4 

Griffith Sanitary Landfill 
Griffith, Indiana 
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1. Potentiometric surface map shown 

was prepared based on limited 
available data; therefore, is 
approximate. 

2. The elevations shown correspond t1 
data obtained on October 24, 1988. 
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EXHIBIT 14 
POTENTIOMETRIC SURFACE MAP 

FOR THE LOWER AQUIFER 
Griffith Sanitary Landfill 
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CLIENT LOG OF BORING NUMBER 

Torrenga Engineering SB-6 

SITE LOCATION PROJECT NAME 

Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 
BORING 01-29-86 RIG ntE-55 FILE NUMBER EB CALIBRATED PENETROMETER, TONS/FT.' 
STARTED 

BORING 
01-29-86 FOREMAN D. Koditek 220 0 UNCONFINED COMPRESSIVE STRENGTH, 

COMPLETED TONS/FT' 

SURFACE ELEVATION 611. 55' SAMPLE 1 2 3 4 5 
I ~ I I 
f-
a_ • WATER CONTENT PERCENT w >-o--,- I a: a: 
<tt;: 1--:- w w w 10 20 30 40 50 

f-- DESCRIPTION OF MATERIAL a_ I- a_ > m 
<t UJ~ >- 0 :E 6 STANDARD PENETRATION, BLOWS/FT. a: 0 I- () ::> 
I- UJ z 
(/) a: 10 20 30 40 50 

1-
1/ 1-

l e ~ I- 1-
Very stiff gray silty clay. f-L.:J-

I ~ 2 
c~ t-

t-
t- / 3 t- 4~ 
t- -5.0 -
t- lj 4 

$ ~ 

~ - -7.5- 1/ 5 

,~ 
- c -
I- v ~ -10.0 6 ( 
f-
I-

1/ 7 
.=12.0 L~ 
!-12. 3 \ Coarse gray sand. r i-12.5- 1- t--
-13. l I Very stiff gray silty clay. 

1/ r 8 
_4. 0 Fine to coarse gray sand. _!!!_ 11-late1 

~ I 
- fLeve --

1/ !- -15.0- 9 0 r- Very stiff gray silty clay. 
1- 16.0 
1- Medium dense gray fine to coarse sand. 

~ .~ 
10 1-

1- -17.5- -
1- U:L 0 

I - 11 - Very stiff gray silty clay. - L - i-20. 0- I 12 li~ -...... ~~ 
.._ 

I iS - 13 - i-22.5- --- :---r--- 84 
1- I 14 J i2S ~g:a '~ n 

~ 

h Fine to coarse gray sand. J 

l- WATER LEVEL WHILE DRILLING 14.0 ft. @ K & S TESTING AND 

WATER LEVEL 
Artesian flow was noted after last sam ENGINEERING INC. ~ ole was _pulled out. 

[2] SPLIT SPOON I SHELBY TUBE ~ AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

+PL • PLASTIC LIMIT +LL ·LIQUID LIMIT r- ·UNIT DRY WEIGHT TELEPHONE: (219) 924-5231 



I 
CLIENT LOG OF BORING NUMBER 

Torrenga Engineering SB-7 (sheet 1) I 
SITE LOCATION PROJECT NAME 

I Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 
BORING RIG FILE NUMBER E9 CALIBRATED PENETROMETER. TONS/FT.' 
STARTED 01-30-86 CNE-55 
BORING FOREMAN D. Koditek 220 0 UNCONFINED COMPRESSIVE STRENGTH, 
COMPLETED 01-31-86 TONS/FT" 

SURFACE ELEVATION 633. 09' SAMPLE 1 2 3 4 5 
I I 

I 
1-
a.. • WATER CONTENT PERCENT w >-
o-=- I a: a: 
<(t;:: 1---,. ww w 10 20 30 40 50 
1-- DESCRIPTION OF MATERIAL a.. I- a..> CD 
<( w~ >-0 :E 6 STANDARD PENETRATION, BLOWS/FT. a: 0 I-() :::> 

I 
1- w z 
(/) a: 10 20 30 40 50 

1- I/ 1 ,_ 
Medium dense dark brown fine to medium L ~ f-
sand. 

f-2. 5 - 4~ 1/ 2 1- 3.0 

I 
I 

f-

- Medium dense brown fine to medium sand. 
1/ - 3 

1- _5.o • I 
1- ? Water 
1- 1/ 4 ,ueve ,_ 
t- 7. 0 
~ -7.5-

1/ r- 5 
-
-
- Medium dense gray fine to medium sand. -10. o. I 6 -

I 
I 

I-

- :; 7 

.~ 
-
!-

~ -12.5 '--
- v 8 
.14. 0 

I 
I 

- fj~ 
~ t-15.0. 1/ 9 
1- 1 f-

f- I/ ,_ 10 l 1- !-17. 5. ,_ 1-
- Very stiff & hard gray silty clay. I/ - 11 
1- fl 

I 
I 

1-
,_2o. o... ~ II 12 e) 

1-,_. l D ,_ 
1/ 1-

~22.5... 13 ~ 1-

~ t- c ,_ j 14 ,_. 
t-

I 1 ~ 

I 
I 

t- WATER LEVEL WHILE DRILLING 6.0 ft. @ K & S TESTING AND 

t: WATER LEVEL ENGINEERING INC. I 
[2] SPLIT SPOON I SHELBY TUBE ~ AUGER ~ ROCKCORE 

9715 KENNEDY AVENUE 
HIGHLAND, INDIANA 46322 

I +PL ·PLASTIC LIMIT +LL • LIQUID LIMIT ~ • UNIT DAY WEIGHT TELEPHONE: (219) 924·5231 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 
I 
I 

CLIENT LOG OF BORING NUMBER 

Torrenga Engineering SB-7 (sheet 2) 

SITE LOCATION PROJECT NAME 

Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 
BORING RIG CME -55 FILE NUMBER EB CALIBRATED PENETROMETER, TONS/FT' 
STARTED Ol-30-86 
BORING 
COMPLETED Ol-31-86 FOREMAN D. Koditek 220 0 UNCONFINED COMPRESSIVE STRENGTH, 

TON SIFT' 

SURFACE ELEVATION 633. 09' SAMPLE 1 2 3 4 5 
:r 
f-
a.. • WATER CONTENT PERCENT w >- a: 0-,. :r a: 
<(t;: 

.--,. w w w 10 20 30 40 50 
DESCRIPTION OF MATERIAL Q..f- a.. > ID 

f-- w~ >- 0 ::::E <( 6 STANDARD PENETRATION, BLOWS/FT. a: 0 f- u ::::> 
f- w z 
r./) a: 10 20 30 40 50 

1- !/- 15 

2 ~ 1-
r- Very stiff hard gray silty clay. 

~ f-L/,:J_:; 16 
1-

- v ~ - 17 
4~ f--29.8 

- -30.0 r- ,_. 
- [/ 18 
r--
,..- Dense gray fine to medium sand. -32.5- :j ,_ 
f-- 19 

-
- ij 20 - -35.0-- f- f-
r-

I 1- 21 

·~ -
1-

W7.5 - '/ 22 

-
/ - 23 

~ ~0.0-
1-- / 24 
>--
1-
1- ~2.5-v 25 1-
-
r- ~ c{2 f- :; - -45. Q_ 26 
- .( 1-

1/ '-- 27 
r-
~7.5 7. 5- r'-
r- 1/ 28 ~ 
f-- Very dense gray fine to medium sand. 

64 I-,_. 
I 29 j 

~ WATER LEVEL WHILE DRILLING 6.0 ft. (]? K & S TESTING AND 

!: WATER LEVEL ENGINEERING INC. 

(2] SPLIT SPOON I SHELBY TUBE ~ AUGER f(j ROCK CORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

+PL · PLASTIC LIMIT +LL· LIQUID LIMIT .Jt- ·UNIT DRY WEIGHT TELEPHONE: (219) 924·5231 



I 
CLIENT LOG OF BORING NUMBER 

Torrenga Engineering ' SB-7(sheet 3) I 
SITE LOCATION PROJECT NAME 

I Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 

BORING RIG FILE NUMBER EB CALIBRATED PENETROMETER, TONS;FT' 
STARTED 01-30-86 CME-55 
8g~~~~ElED Ol-31-86 FOREMAN u. Koditek 220 0 UNCONFINED COMPRESSIVE STRENGTH, 

TONS/FT' 

SURFACE ELEVATION 633.09 1 SAMPLE 1 2 3 4 5 
I I 

I 
f--
(l, • WATER CONTENT PERCENT 
w >-o-:- I a: a: 
<(f-- f-- ....,. w w w 10 20 30 40 50 
f--:=. DESCRIPTION OF MATERIAL (l,f-- (l, > co 
<( w:=. >- 0 ::2 6 STANDARD PENETRATION, BLOWS/FT. a: 0 1- (.) ::::> 

I 
f-- w z 
(/) a: 10 20 30 40 50 

1-
I 29 10 I 

1-
f- I 30 . 8CD >---

Very dense gray fine to medium sand. -52.:-; 

I -
- 31 5~ 

I 
1--
I--54. 5 
- - -I -
- END OF BORING -
-- - -I 
-
-
t-I 
~ - -
1--
-
-

1--I 
~ 1- --

I -- !- ---
-I 
-- - -
~ 

-I 
f-
f-

f.- I- -
f-
1--

I 
1-
-
- 1- -
-I 
,_... 
'-

- i 
t- WATER LEVEL WHILE DRILLING 6. 0 ft. @ K & S TESTING AND 

,: WATER LEVEL ENGINEERING INC. 

0 SPLIT SPOON ~ SHELBY TUBE 0 AUGER 121 ROCK CORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

I 
I 
I +PL ·PLASTIC LIMIT +LL ·LIQUID LIMIT r- ·UNIT DRY WEIGHT TELEPHONE: (219) 924-5231 
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CLIENT LOG OF BORING NUMBER 

Torrenga Engineering SB-8 (sheet 1) 

SITE LOCATION PROJECT NAME 

Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 

BORING 
01-31-86 RIG FILE NUMBER EB CALIBRATED PENETROMETER. TONS/FT.' 

STARTED CME-55 
BORING 

02-03-86 FOREMAN D. Koditek 220 0 UNCONFINED COMPRESSIVE STRENGTH, 
COMPLETED TON SIFT' 

SURFACE ELEVATION 632.61: SAMPLE 1 2 J 4 5. 
I I. 

1--
0.. • WATER CONTENT PERCENT 
lU >-o-:- :t a: a: 
<(I- 1---:- LULU LU 10 20 30 40 50 

~--~ DESCRIPTION OF MATERIAL C.. I- a..> !I) 

<( w!::. >-0 ~ 6 STANDARD PENETRATION, BLOWS/FT. a: 0 1--() :::l 
1-- LU z 
{j') a: 10 20 30 40 50 

J- Mixed black & brown sand fill. II 1-- 1 
~ 1.5 ~ l---

~2.5-

1/ 2 K Vv. P,:ter 1-
1--

Level 

1-- Medium dense gray fine to medium sand. / ~ J-- 3 
P- -5.0 -
.._ 
J-- I 4 ~[) '-
~ 

_:;,s_ 1--

/ .~ 5 
-
-
- j 1.. ~ - -10.0- 6 
!--

-
1/ 7 -

-12.3 
) 

- _12.5_ f- f-

1/ 8 

\ -
- Very stiff to hard gray silty clay. ,..... 1-15.0. II 9 

1-
1-

' ~ 1-- I/ - 10 
1- 1-17. 5. f-- f-
1-

1/ - ll • ~ t-
1-

!-;2o. Q... t- v (~ 
J-- 12 L. ~ 
1-
I-

1/ 13 J-
t-22. 5- 1 t. ~ r-

J-

1/ ~ t- 14 J-
t- I 15 

J. WATER LEVEL WHILE DRILLING 3.0 ft. ® K & S TESTING AND 

~ WATER LEVEL ENGINEERING INC. 

[Z] SPLIT SPOON f3 SHELBY TUBE 0 AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

+PL · PLASTIC LIMIT +LL ·LIQUID LIMIT ~ ·UNIT DRY WEIGHT TELEPHONE: (219) 924·5231 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CLIENT LOG OF BORING NUMBER 

Torrenga Engineering SB-8 (sheet 2) 

SITE LOCATION PROJECT NAME 

Colfax /\venue, Griffith, Indiana Griffith Sanitary L<:tndfill 
BORING RIG FILE NUMBER EB CALIBRATED PENETROMETER, TONS/FT' 
STARTED 01-31-86 CME-55 
BOniNG FOREMAN Koditek 220 0 UNCONFINED COMPRESSIVE STRENGTH, 
COMPLETED 02-03-86 o. TONS/FT" 

I SURFACE ELEVATION 632.611 SAMPLE 1 2 3 4 5 

f-a.. • WATER CONTENT PERCENT 
UJ >-o--:- I a: a: 
<t:t: f---:- UJ UJ UJ 10 20 30 40 50 

DESCRIPTION OF MATERIAL Q..f- a.. > en f--
UJ~ >- 0 ~ <t: !:::::. STANDARD PENETRATION, BLOWS/FT. a: 0 f- (.) :::> 

f- UJ z 
(/) a: 10 20 30 40 50 

f- 1/ ' 

I ~ 
15 1-

I-

Very stiff to hard gray silty clay. ~27. 5.1/ 16 
~ 

1-

1- 1/ 17 
Q I-

~ -30 .0· 1- I-
1-

1/ 
18 , 

I-
'--- .-32. 5_ 1/ -- 19 @~ -
'--

f - i/ 20 -
-35.3 -35.0- 1--

'='36.0 1\cdium dense gray fine to coarse sand. 
1/ 

21 

t 1-
~ ~37. 5. 

I/ 22 ~ -

~ Very stiff gray silty clay. J 23 -
~-o .o_ 

J - ~ 
'-

4 1- I '- 24 
1-

:.F'Z· 'j-~ l/ 1- 25 
_43. 5 
1-44.0 h Medium dense fine to medium sand, wer ~ I- I/ 1- ~5.0- 26 

~ 
1\ 

I- Very stiff gray silty clay. 

~ ~ 

1/ 1---. 27 
1-47.0 
1- ~7.5- 1-1- t---

!A I- Dense gray fine to medium sand, wet. 1/ 28 
f-. 
1-,__ 

I 29 i 

~ WATER LEVEL WHILE DRILLING 3.0 ft. GV K & S TESTING AND 

~ WATER LEVEL ENGINEERING INC. 

!2] SPLIT SPOON ~ SHELBY TUBE 0 AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

+PL · PLASTIC LIMIT +LL ·LIQUID LIMIT !;- - UNIT DRY WEIGHT TELEPHONE: (219) 924·5231 
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CLIENT LOG OF BORING NUMBER 

Torrenga Engineering SB-8 (sheet 3) 

SITE LOCATION PROJECT NAME 

Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 

BORING RIG FILE NUMBER EB CALIBRATED PENETROMETER, TONS/FT.' 
STARTED 01-31-86 CME-55 
BORING 02-03-86 FOREMAN D. Koditek 220 0 UNCONFINED COMPRESSIVE STRENGTH, 
COMPLETED TONS/FT' 

SURFACE ELEVATION 632.61
1 SAMPLE 1 2 3 4 ~ I . 

I-
Cl. • WATER CONTENT PERCENT w >-o-:- I a: a: 
<t:t;:: t--:- w w w 10 20 30 40 50 
I-~ DESCRIPTION OF MATERIAL Cl.l- a.. > CD 
<{ wu.. >- 0 :::!: 6 STANDARD PENETRATION, BLOWS/FT. a: 0~ I- () ::> 
I- w z 
(/) a: 10 20 30 40 50 

1- II 29 ~ 
I-

~ I- 1/ 30 
~5z.c:. 

~ 1-- Dense gray fine to medium sand, wet. 
f- II 31 
f-
I- 54.5 
~ - -
1- END OF BORING 
~ 
1-
1-

~ - -
1-
1-
-
I-
~ - -
1-
-
-
f-

1- 1-
-

-,_ ..... 
-
-
-
-- 1- -
-

---- 1- -..... 
-..__ 
,_ 

- r- -
1-

I-
1-
~ 

~ WATER LEVEL WHILE DRILLING 3.0 ft. (ID K & S TESTING AND 

,: WATER LEVEL ENGINEERING INC. 

(2] SPLIT SPOON I SHELBYTUBE ~ AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

+PL ·PLASTIC LIMIT +LL ·LIQUID LIMIT Jt- • UNIT DAY WEIGHT TELEPHONE: (219) 924-5231 
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Sheet 1 of 2 
CLIENT LOG OF BORING NUMBER 

Torrenga Engineering SB-9 
SITE LOCATION PROJECT NAME 

Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 
[J()HING 09-19-1988 RIG D-50 FILE NUMBER EB CALIBRATED PENETROMETER. TONS/FT.' 
,.;r~RTEO 

l,!)niNG 

09-21-1988 FOREMAN B. Kollasch 220 0 UNCONFINED COMPRESSIVE STRENGTH, 
UJMF'I.EtEO TONS/FT' 

SURFACE ELEVATION 622.32 1 SAMPLE 1 2 3 4 5 
I L I 
I-
0. • WATER CONTENT PERCENT w >-o- I c: c: 
<t:t;:: t---:- ww w 10 20 30 40 50 
I-- DESCRIPTION OF MATERIAL o..t- 0.. > co 
<t: wit. ~8 ::2 6 STANDARD PENETRATION, BLOWS/FT. c: 0 :::J 
I- w z 
Cf) c: 10 20 30 40 50 

- U.i::: \ Brown, silty fine Sand. r 
- Medium dense, gray, silty fine to v f- 1 f- coarse Sand, little clay, trace fine 

~' 
to coarse gravel -2.5- .._ r-

f- 3.0 
- Medium dense, gray, fine to coarse 

I~ - Sand, trace fine gravel. 2 -
~ -5.0- L...J 

.._ 6 
f-

I f-
f- 1/ 3 
r .._ 

~ 
1- 7.5 

gray, fine sandy Clay, 7.5- L...J 

' r Stiff, trace 
- fine gravel and shale. 4 
- 9.0 1/ ~ 

~s; .. - Very stiff, gray, silty Clay, trace '-' 4A 
~ - fine gravel and shale. -10.0- ..... 

- \ ' - ' - 1/ 5 - - Grades to hard. \ 

-12.5 
r-' 

~ ~ - 1- L 
-

\ I \ 

I 1/ 6 \ 
~ 

- .._ 

~j ,_ 
~15.0- f- -- I 

I ,. 
- 7 ,. 

~ - - Grades to very stiff with fine to -- coarse gravel. - 1--17.5- I 8 \ 
r LL = 28.0 PL = 17.0 -#200 = 80.0 t (,B - - Grades with fine gravel. '-
f-

I - I 
1- 1--20. o- I 9 I I 

f-
'- 6E ~ f- ' I 

\ r- / I 
f- LL = 30.0 PL = 11.0 -#200 = 88.0 10 : 

ffi f- -22.5- 6 
f- 23.0 \ t- Medium dense, light gray, fine to 

1/ 11 - coarse Sand, trace fine gravel and 
~ r- 25.0 shale. 25.0 

t- WATER LEVEL WHILE DRILLING 2.0 feet @ K & S TESTING AND 

,: WATER LEVEL 11.5 feet 48 hours after completion ENGINEERING INC. 

[21 SPLIT SPOON 1'2 SHELBY TUBE ~ AUGER ··rn ROCK CORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

+PL · PLfiSTIC LIMIT +LL ·LIQUID LIMIT r- -UNIT DAY WEIGHT TELEPHONE: (219) 924·5231 
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Sheet 2 of 2 
CLIENT LOG OF BORING NUMBER 

Torrenga Engineering SB-9 

SITE LOCATION PROJECT NAME 

Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 
fli)RING 

09-19-1988 RIG 
:;r~RTEll 0-50 FILE NUMBER EB CALIBRATED PENETROMETER. TONS/FT.' 

hC)ntNG 

09-21-1988 FOREMAN B. Kollasch 220 0 UNCONFINED COMPRESSIVE STRENGTH, 
COMf"L ETED TONS/FT' 

SURFACE ELEVATION 622.32 1 SAMPLE 1 2, 3 4 5 
I I 
t-
a.. • WATER CONTENT PERCENT w >-
0"" I a: a: 
<t:t t--,. WUJ w 10 20 30 40 50 

t-- DESCRIPTION OF MATERIAL a..t- a..> co 
<{ w'::. ~8 :::::!: 6 STANDARD PENETRATION. BLOWS/FT. a: 0 :J 
t- UJ z 
C/) a: 10 20 30 40 50 

r-
r- -- Grades to very dense and brown sand. 1/ ~ 12 

71~ r-

f-27. 5-1/ 
I 
I 

r 13 
784 - '-

-
f- I 

r- -- Grades to gray. -30. o-f/ 14 I 

r- '- 714 
1-
r-

1/ ~ 
I 

1- 15 ,734 ~ -32.5-
- 16 - 1/ I 
- - Grades with a 111 ± seam of clay at 16,1\ 76~ - 35 1 + 35.0- """'" -35.0 f-ch I 
- Very dense, gray, fine to coarse S·and, 

/~ 17 60} - trace fine gravel and shale. --- ~--37.5 
/ 

I 18 / - ~/ 
L-. 

- I ""' ,... -40.0- 19 " r '- 67 ~ 
f-c 

r-
1/ 

I 
t- 20 I 
~ 1--42.5- L- 58~ 
t- I 

-
1/ ,_ 

I 
r- 21 

59 t 1-

l-45. 1- / 

1- - Grades with a 111 ± seam of light gray 1/ 
/ 

22 / 

t- silty clay at 46 1 ± ~ 1-- r-
t-
1- f-47. 5- \ 

\ 

1- \ 
1--

1/ 23 \ 

- ,_ 
118t 1-- END OF BORING AT 50.0 feet sn n i --

t- WATER LEVEL WHILE DRILLING 2.0 feet @ K & S TESTING AND 

!: WATER LEVEL 11.5 feet 48 hours after completion ENGINEERING INC. 

[2] SPLIT SPOON I SHELBY TUBE 0 AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

+PL ·Pi A.STIC LIMIT +LL ·LIQUID LIMIT jt- · UNIT DRY WEIGHT TELEPHONE: (219) 924·5231 
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Sheet 1 of 2 
CLIENT LOG OF BORING NUMBER 

Torrenga Engineering SB-10 
SITE LOCATION PROJECT NAME 

Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 
li(H11NG 

09-22-1988 RIG 0-50 FILE NUMBER EB CALIBRATED PENETROMETER. TONS/FT.' 
~; T ·~RTED 

fll)niNG 09-22-1988 FOREMAN B. Kollasch 220 0 UNCONFINED COMPRESSIVE STRENGTH. 
CUMf'\. E TED TON SIFT' 

SURFACE ELEVATION 625.95 1 SAMPLE 1 2 3 4 5 
I I 
I-
Cl. • WATER CONTENT PERCENT 
w r 
0-, I a: a: 
<t:t;: r--:- LULU UJ 10 20 30 40 50 

I-- DESCRIPTION OF MATERIAL C.. I- a..> (IJ 

<t: LU~ ~8 ~ £::::. STANDARD PENETRATION. BLOWS/FT. a: a ::> 
I- LU z 
U) a: 10 20 30 40 50 

t- 0.5 1\ Dark brown, silty fine Sand. I t-
f- Brown, fine Sand, trace silt. 2.0 

~~~~~ms~l~se, rusty brown, fine Sand, .... 2 .5-
1- 3.0 
- Medium dense, gray, fine to coarse 

I~ t- Sand, trace silt, little shale. 1 
f- '-

t - -5.0- '-' 
f--

f-
f-
r-
f- 7.5 7. 5- ' Medium stiff, clayey Silt and fine sand. 
- 2 
- 9.0 1/ r- Medium dense, gray, s i 1 ty fine to 2A 

-10.0- ~ 
~ coarse Sand, trace fine gravel L.. 

f-
-
-
-
~ -12.5-
-

\ 14.0 lj._ 3 Very stiff, silty Clay, -- gray, 
~ trace fine gravel and shale. -15.0 r- E9 ,_ 

4 I 

t-
1/ 

I 

"? 
I 

t- -- Grades to hard. 
1- EB 

t- I 

t- 1-17.5- 5 

K 
I 

1/~ 
I 

r- $ - --Grades to very stiff. 
f-- I 
f-- I 

~ .1--20 .(}- 1/~ 
6 I 

t- \ Ef' f-
t-

I 

7 I 
f-- LL = 34.0 PL = 13.0 IJ ~ 1- - Grades to hard. -#200 91.0 t-22.5- j~ = I-t-
f- I 
- 1/ 8 d t- - Grades to very stiff. j 25.0 '-- /'f'\ 

t- WATER LEVEL WHILE DRILLING 3.5 feet em? K & S TESTING AND 

~ WATER LEVEL 25.0 feet 24 hours after completion ENGINEERING INC. 

121 SPLIT SPOON II SHELBY TUBE ~ AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

+PL ·PI ~STIC LIMIT +LL- LIQUID LIMIT jt- -UNIT DRY WEIGHT TELEPHONE: (219) 924·5231 
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Sheet 2 of 2 
CLIENT LOG OF BORING NUMBER 

Torrenga Engineering SB-10 
SITE LOCATION PROJECT NAME 

Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 
Hr)H!N(~ 

09-22-1988 RIG ·; r .,n 1 r 1) D-50 FILE NUMBER EB CALIBRATED PENETROMETER, TONS/FT.' 

-
l•t diiNt; 

09-22-1988 FOREMAN B. Kollasch 220 0 UNCONFINEU COMPHESSIVE STHENGTH, 
I (JMI'll·fl.!1 TONS/FT' 

I SURFACE ELEVATION 625 95 !SAMPLE 1 2, 3 4 5 
I 

'I-
Q_ • WATER CONTENT PERCENT w 

I~ o- I a: 
1- ~---~ 

~ 
w 10 20 30 40 50 

<I:LJ... DESCRIPTION OF MATERIAL Q_l- ro 1--
<t: w~ ~ 6 STANDARD PENETRATION, BLOWS/FT. a: 0 1- @ ::> 
1- z (j) ii 10 20 30 40 50 

1- 33.0 PL = 15.0 -#200 = 92.0 I ·- LL = 9 
r- k = 3.6 X 10-8 em/sec (B IF 116. ~ 

f-
'i-27. s-

11 10 
-- ~ ~$.. ... _ 
r--29.0 

,__ 

-29.5 /\Very stiff, gray, Silt, trace clay. 11 I 

~ .0-/ I~ I~ - - ~-f- Very stiff, gray, silty Clay, trace L-

~ 
f- fine gravel and shale. LL=30.0, PL=17.0 rl >-

-#200 = 87.0 1/ 
12 

~ 

f- - Grades to stiff. -3: .5- ~ 
' 

PCF 

-
-

1/ 13 I' 
~ ...... 

~ 
...... -35.0- h -- I - 14 

Grades to very stiff with lenses of - - -- fine to coarse sand from 35.0 to - 37.0 feet±. - 5-
I_ 15 \ 

-
\ fo 

-

~ I'- r-40. 0- 1/ 16 
r-
r-- '-

t-

1/ 
17 ~ ~- 42.0 Et7 

~ Dense, gray, fine to coarse Sand, l-42. 5- '-
1 r j\ 

1 ~ trace fine gravel and shale. 
·- i/ 18 - '-
-

45.G-
~ 

-
~ END OF BORING AT 45.0 feet 
~ 

- 1- --
-
-
-

t- WATER LEVEL WHILE DRILLING 3.5 feet @ K & S TESTING AND 

~ WATER LEVEL 25.0 feet 24 hours after completion ENGINEERING INC. 
··---

l2J SPL If SPOON II SHELBY TUBE ~ AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND. INDIANA 46322 

+PL · Pi.~STIC LIMIT +LL ·LIQUID LIMIT ~ -UNIT DRY WEIGHT TELEPHONE: (219) 924-5231 

file://-/Very


I 
I 

CLIENT LOG OF BORING NUMBER 

Torrenc;a Encineerint; M-1, Sheet l of 2 
SITE LOCATION PROJECT NAME 

I Colfax /\venue, Griffith, Indiana Griffith Sanitary Landfill 

BORING 
ll-25-86 RIG D-50 FILE NUMBER EB CALIBRATED PENETROMETER, TONS/FT.' 

STARTED 

BORING FOREMAN 0 UNCONFINED COMPRESSIVE STRENGTH, 
COMPLETED ll-25-86 B. Kollasch 220 TONS/FT' 

SURFACE ELEVATION 632. 75' SAMPLE 1 2 3 4 5 
I _L 

I 
f-
a. • WATER CONTENT PERCENT w >- a: o--:- I a: 
<~:t;: I-.....,. w w UJ 10 20 30 40 50 

DESCRIPTION OF MATERIAL Q.l- a. > CD I--
UJ!::,. ~ 0 ::iE <{ 6 STANDARD PENETRATION, BLOWS/FT. a: 0 (.) :::> 

I 
f- w z 
(/) a: 10 20 30 40 50 

f- 0.1 ~ Dark brown sandy topsoil. r 
f-

1/ f- Very loose brown & gray silty fine 
t- l ~ sand. 

1-2.5 -~ 3.0 
I-

I 
I 

1-

1 
1- Medium to very soft gray organic clay. 1/ 2 

~ 
1- ..... 
I- -5.0 - r- 1-
1-

6.0 1/ 1- 3 
1- 7.0 Loose gray & black silty fine sand; root~ . 1-
f-

D~ 
~ -7.5- r- 1-

Loose to medium dense gray silty fine v f- sand. 4 
t--

I-

\ 
~ -10.0 

u 
1-

I-
1- t- 5 
.=12.0 
~ Medium stiff gray mottled with black 

t-12.5-

u~ - 6 silty clay to medium dense gray clayey /_ 

~ 
@ 

_14.5 silty fine sand. 

~ 
~ledium dense -15.0· .---

f- gray fine sand with seams v 7 

~ 
~ 1- of very stiff gray clay. 

1-_17 .0 

- rlcdium dense t,ray silty fine sand Hith -17.5-
u~ '-- 8 - seams of very soft gray clay. 

tl9. 5 
1-

"2 ~ ~o.n. 

I~ 1- Very stiff to hard gray silty & sandy 
~~ 1- clay. (CL) 9 

I 
I 
I 
I 
I 
I 
I 
I 

I- ...... 
1-

1/ EJ1 ~ -22.5- 10 ! 
/_~ 

- -
1~ 

I 
f- I -

1/ ~ 1-
25 0 

ll 
.. 

~ WATER LEVEL WHILE DRILLING l. 5 ,ft. 

em? K & S TESTING AND 

l WATER LEVEL ENGINEERING INC. 

[2] SPLIT SPOON I SHELBY TUBE ~ AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

I 
I 
I 
I +PL- PLASTIC LIMIT +LL • LIQUID LIMIT Jc- - UNIT DRY WEIGHT TELEPHONE: (219) 924·5231 



I 
I 

CLIENT LOG OF BORING NUMBER 

Torrent;a Engineering ~1-l' Sheet 2 of 2 

SITE LOCATION PROJECT NAME 

I Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 

BORING RIG FILE NUMBER EB CALIBRATED PENETROMETER, TONS/FT.' 
STARTED ll-25-86 D.-50 
BORING FOREMANB. 220 0 UNCONFINED COMPRESSIVE STRENGTH, 
COMPLETED ll-25-86 Kollasch TONS/FT' 

SURFACE ELEVATION 632.75
1 SAMPLE 1 2 3 4 5 

I 
f-

I 
()._ • WATER CONTENT PERCENT 
LU >- a: o-,.. I a: 
<(t;: f--:- LULU LU 10 20 30 40 50 
f-- DESCRIPTION OF MATERIAL o..f- ()._ > co 
<( LU~ ~ 0 :2 6 STANDARD PENETRATION, BLOWS/FT. a: 0 l) ::J 

I 
f- LU z 
(/) a: 10 20 30 40 50 

~ 
1--' I 

- Very stiff to hard gray silty & sandy l 4'y~ 1- clay. (CL) 12 

-27.5- I= 
1- I -<1 ch '- 13 '\ 'Y - :-- I - -3o. o- I 14 > ~' 1-
r- r- \ 1-
1-

/ ~B1 ~ -32.5- 15 • i~ 1-
1-

1- ~ 

19 - / 16 ~ - c~ - -3s.o- ~ I r 
1-

1/--
I 

:37 .o 17'' 

~ 
.., 

~7.5 Grav coarse saud_& fine_ gra'le_l 37.5· ~r- I' 

I 
I 
I 
I 
I 

Stiff to very stiff silty sandy I 18 ~~ gray - clay, trace shale & fine gravel. (CL) - t-
I 

~ f-40.(} I 
/ 

1- 19'' ;'~ 
1-I 
1- I f-

I - 42. s-
·, 

~ 20'' 
-- - ' - / _ ~ ~ _ 44. 5 

21'' - Ncdium dense to very dense gray fine to - 45. Q. 
1-- coarse sand (SW). /_ 22 '- 4_ .... - ~ 47. s- ~-- I';~ :- /- 23 
1- NOTE: * - Split spoon sampler vlas - -- 105 
1-50. 5 pushed hydraulically to obtain sample. 

c:;n n '/ ._: 24 J ~ 

I 
I 
I 
I 

t- WATER LEVEL WHILE DRILLING l.S ft. @ K & S TESTING AND 

~ WATER LEVEL ENGINEERING INC. I 
!21 SPLIT SPOON I SHELBYTUBE 0 AUGER ~ ROCKCORE 

9715 KENNEDY AVENUE 
HIGHLAND, INDIANA 46322 

+PL- PLASTIC LIMIT +LL- LIQUID LIMIT } -UNIT DRY WEIGHT TELEPHONE: (219) 924·5231 I 



I 
I 

CLIENT LOG OF BORING NUMBER 

Torrcn~;;a Ent;incering M-2, Sheet 1 of 3 
SITE LOCATION PROJECT NAME 

I Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 

BORING 
12-9-86 RIG D-50 FILE NUMBER EB CALIBRATED PENETROMETER, TONS/FT.' 

STARTED 

BORING FOREMAN 0 UNCONFINED COMPRESSIVE STRENGTH, 
COMPLETED 12-10-86 B. Kollasch 220 TONS/FT" 

SURFACE ELEVATION 630.57' SAMPLE 1 2 3 4 5 
I I 
1-

I 
Q. • WATER CONTENT PERCENT w >-o-.,. I a:: a:: 
<(~ 1--=- w w w 10 20 30 40 50 
1-- DESCRIPTION OF MATERIAL Q.l- Q. > !D 
<( w~ >- 0 ~ 6 STANDARD PENETRATION, BLOWS/FT. a:: 0 1- u :::> 

I 
1- UJ z 
(/) a:: 10 20 30 40 50 

1-I 
1- Loose light brown silty fine to medium 
r sand with lenses of clayey sand. ~ 

1 
1-

3.0 1-2. 5 -,_ I 
f-
f-

Very loose, brown & dark brown silty 1/ 2 
f- fine sand, trace clay & brow;1 fibrous 
1- material. -5 .o - ,__ 1-

5.5 -
I 

- Loose, dark brown organic peat, trace 

~ - 3 • - roots. -- -7.5-

~ r- 8. 0 
1-
- Medium dense brown & gray fine to coarse 

I~ 4 ~ 1- sand, trace shale & fine gravel. -~ -10. o- '-

I 
I 

r-
-

If It - 5 
f- 1-

~13.0 i-12.5- '-

Medium dense gray fine to coarse sand, 
I~ trace silt & clay binder. 6 L ~ -

~ -1s. o-
.-l 

\ 
1-

f-
-
-
-- J-17. 5-
'--

~a( :19.0 
1/ 7 ~ r--

~ Very stiff & hard gray, silty, clay,trace J-20. 0- '-,~ 
1- sand (CL). / \ 

8-·- ~·~ E) r- .. 
f-
f- r--

-22.5- 9 I 55 
1- 1/~ c~ ~ 6. 1-

I 
I 
I 
I 
I 
I 

- / 
-

E7 -
25.0 I 10' (~ i 

t- WATER LEVEL WHILE DRILLING 11.0 ft. & 49.0 ft. em? K & S TESTING AND 

!: WATER LEVEL ENGINEERING INC. 

121 SPLIT SPOON I SHELBY TUBE ~ AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

I 
I 
I +PL ·PLASTIC LIMIT +LL · LIOUID LIMIT ~ -UNIT DRY WEIGHT TELEPHONE: (219) 924·5231 
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CLIENT LOG OF BORING NUMBER 

Torrcn;:,a Ent.;ineerint.; M-2, Sheet 2 of 3 

SITE LOCATION PROJECT NAME 

Colf.1z Avenue, Griffith, Indiana Griffith Sanitary Landfill 
BORING 
STA.RTFO 12-9-86 RIG D-50 FILE NUMBER EB CALIBRATED PENETROMETER. TONS/FT.' 

----
ll0111NG 

12-10-86 COMPLETED 
FOREMAN B. Kollasch 220 

0 UNCONFINED COMPRESSIVE STRENGTH, 
TON SiFT" 

SURFACE ELEVATION 630.57
1 SAMPLE 1 2 3 4 5 

I I I 
f-
ll. • WATER CONTENT PERCENT 
ll.J >-o-,. I a: a: 
<(c:: 

f-....,. l.Ull.J l.U 10 20 30 40 50 
DESCRIPTION OF MATERIAL ll.f- ll.> w f-- w:=. >-0 ~ <( 6 STANDARD PENETRATION, BLOWS/FT. a: 0 f-() ::J 

f- l.U z 
(f) a: 10 20 30 40 50 

f- I 
1--

- I ~1''· J .5~ Very stiff & hard gray, silty, clay, r-27. 5-
f- / 

I- trace sand (CL). ~ .... "' r- ~2,·· 

-~ ~ r- 1" and 2" seams of coarse sand were ;, r-' 1-
noted at 39.0 ft.± ± 

1- and 43.5 ft. ' -30.0- 'll'f- \ 1-- respectively. 
1-- I 3-' '~ ~~ " 
r-
1- ............ 

-32.5-'j '$ 1---
1- 4,', 

~~ 1-
- I 
1-

-35. o-1/ I 
~ 5·'· ~~ EB " 
1- - I - I -

If-
6·'· $ I- " ~~ 

~ -37.5-
- \ I 

I 

/_ 7"'" 
<{> E J " 

-
~ -40. o. '-- ', 
I- j 8-·~ ' - " 517 -
- '-- .,.., ..,.... - :-42. 5_ 

/f-
19' qj ~ ;I 

-._ I 
1- j 

~ ~5 ,().- lr-- 20' ) 
r- I 

1--
f- jr-- 21 ,. ., 
r-
1- --47.5-
r-

~ :=49. 0 If-' 22'' 
f- Dense to vlry oense ¥ray@f~ne to co~rse i sand Hlth " sllty c ay· 0.5 ft. ')() () 

.Y. WATER LEVEL WHILE DRILLING 11.0 ft. & 49.0 ft . @ K & S TESTING AND .,.. 

y WATER LEVEL ENGINEERING INC. 

0 SPLIT SPOON !I SHELBY TUBE 0 AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

+Pl · PLASTIC LIMIT +LL ·LIQUID LIMIT Jt- ·UNIT DRY WEIGHT TELEPHONE: (219) 924-5231 



I 
CLIENT LOG OF BORING NUMBER 

I Torrenga Engineering M-2, Sheet 3 of 3 

SITE LOCATION PROJECT NAME 

I 
.. 

Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 

BORING 12-10-86 RIG D-50 FILE NUMBER EB CALIBRATED PENETROMETER, TONS/FT.' 
STARTED 

BORING 
12-10-86 FOREMAN B. 220 0 UNCONFINED COMPRESSIVE STRENGTH, 

COMPLETED Kollasch TONS/FT' 

SURFACE ELEVATION fi1n r::,7' SAMPLE 1 2 3 4 5 
I I I 
1-
Q. • WATER CONTENT PERCENT 
UJ >-o-c- I a: a: 
<~:t;: 1--=- UJUJ UJ 10 20 30 40 50 
1-- DESCRIPTION OF MATERIAL a_ I- a..> CD 
<{ UJ~ >-0 ::2 6 STANDARD PENETRATION, BLOWS/FT. a: 0 I-(.) ::J 

I 
1- UJ z en a: 10 20 30 40 50 

f- lj ~ ~3 ~2 1-
-
1-

Dense to very dense gray fine to coarse 
~52. s-

' 1- sand with 1" silty clay @ 50.5 ft. ± 
1/ 

24 
,...... -f- "iS.O ~55.0 1-

I 
I 
I 

t-
1-
t- END OF BORING 
f-
t- - -I 
r-
,...... 

-
1-
~ - -I 
t-
- NOTE: -·· - The split spoon sampler 
- was pushed hydraulically to obtain t-
~ samples. - -I 
-

I -
1- -t-
f-

f-I 
t-
1- 1- -
1-
-
1-

I 
r-
1- ~ -
r-
1-I 
1-
1-

~ f-. -
t-I 
1-
1-
r- i 
t- WATER LEVEL WHILE DRILLING 11.0 ft. & 49.0 ft. 

~ K & S TESTING AND 

l WATER LEVEL ENGINEERING INC. 

IZI SPLIT SPOON fl SHELBY TUBE 0 AUGER ~.ROCK CORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

I 
I 
I +PL- PLASTIC LIMIT +LL ·LIQUID LIMIT r- ·UNIT DRY WEIGHT TELEPHONE: (219) 924·5231 



I 
I 

CLIENT LOG OF BORING NUMBER 

Torrenga Engineering M-3, Sheet 1 of 2 

SITE LOCATION PROJECT NAME 

I Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 

BORING 
12-8-86 RIG D-50 FILE NUMBER EB CALIBRATED PENETROMETER. TONS/FT.' 

STARTED 

BORING FOREMAN 220 0 UNCONFINED COMPRESSIVE STRENGTH, 
COMPLETED 12-8-86 B. Kollasch TONS/FT' 

SURFACE ELEVATION 626 09
1 SAMPLE 1 2 3 4 5 

I 
I 

1-
Q_ • WATER CONTENT PERCENT w >-
o--=- I a: a: 
<tt;: 1---:- UJUJ UJ 10 20 30 40 50 
1-- DESCRIPTION OF MATERIAL Q_l- o.> (D 

<t UJU. >-0 :::?: 6 STANDARD PENETRATION, BLOWS/FT. a: o- t--u ::J 

I 
1- UJ z 
(,f) a: 10 20 30 40 50 

1- Very loose black & dark brown silty 
~ 

I 
t- fine sand, trace roots. 1/ 1 

~ -2.5- 11.- 1-

r- 3.0 
- Medium dense gray fine to coarse sand, 

1/ 1- trace silt & roots. 2 L ~ - 1-
~ 5.5 

-5 .o -~ 
r-

I 
I 

r-
1/ I- Medium dense gray fine to coarse sand, 3 

1-
I- trace shale & fine gravel. -7 .s-~ 1-

I 
r-
1-
- 1/ 4 ~ I-I 
~ -10. o-~ -
r-
I-

4 ~12.0 ~ 
5 

~ ~ i-12. 5- I-

- Stiff to very stiff gray silty and 
....... _ 

t-,~ - sandy clay or sandy and clayey silt. 1/ 6 Jj, ~ ~ - (CL-ML). 
t- 1-15.0- t!:.l= / 

./ r- ·!i / 
~ 

._q 7,., 

~ "' ·;. 

I-
~ I-

t-17.5 
17. 5-1/ I 

s··- r ~ r- Very stiff & hard gray silty clay, .. 
- trace shale & fine graYel. t- ..... ...... 
t- 'E t- 1-20. Q..l/ 9·'· $ ~ .. 
1-- 1-
1- \ ,_ 

~ 
\ 

r- 1/ 10'' : p3.0 
1-22.5-

1- ro 
1:24.0 

Hard gray silty clay, trace shale& gravel 
1/ ll'' 

r Dense gray coarse sand,trace shale &grave ~'i n i 

I 
I 
I 
I 
I 
I 
I 

~ WATER LEVEL WHILE DRILLING 3.0 ft. ® K & S TESTING AND 

l WATER LEVEL ENGINEERING INC. I 
[2] SPLIT SPOON I SHELBY TUBE 0 AUGER ~ AOCKCORE 

9715 KENNEDY AVENUE 
HIGHLAND, INDIANA 46322 

+PL ·PLASTIC LIMIT +LL • LIQUID LIMIT .Jt- - UNIT DRY WEIGHT TELEPHONE: (219) 924-5231 I 
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I 
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I 
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I 
I 
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I 

CLIENT LOG OF BORING NUMBER 

Torrenga Engineering M-3, Sheet 2 of 2 

SITE LOCATION PROJECT NAME 

Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 

BORING 
STARTED l2-8-86 RIG D-50 FILE NUMBER El.~ CALIBRATED PENETROMETER, TONS/FT' 

BORING FOREMAN 
COMPLETED 12-8-86 B. 0 UNCONFINED COMPRESSIVE STRENGTH, 

Kollasch 220 TONS;FT' 

SURFACE ELEVATION 
I SAMPLE 1 2 3 4 5 

J:· 626.09 I I 
1-
a.. • WATER CONTENT PERCENT w >-o-,.. ::r: a: a: 
<(I- I-..,. LULU w 10 20 30 40 50 
1-:=.. DESCRIPTION OF MATERIAL a_ I- a..> (]) 

<( wLL >-0 ::2 £:::. STANDARD PENETRATION, BLOWS/FT. a: 0~ 1-(.) ::::> 
1- LU z 
(/) a: 10 20 30 40 50 

r- 12 
1/ ~ -

r 1-
Dense gray coarse sand, trace shale & 

1-27. 5..1/ 

~ 
1- gravel. 13 
-- 1-

t-
_3o.o..[j ~ 14 

r- 1-1-31.0 
1-
r-
r- - -
,-- END OF BORING 
1-

-
'--- -
r-
--- NOTE: ... ·: - The split spoon sampler ..... 1- -
- was pushed hydraulically to obtain 

samples. 
--
~ 1- -
1-
1-

1-
t-
t- 1- -
t-
-
1-
1-
r- 1- -
1-
t-
~ 

1-
~ 1- -
1-
1-
t-
t-

~ WATER LEVEL WHILE DRILLING 3.0 ft. @ K & S TESTING AND 

t: WATER LEVEL ENGINEERING INC. 

121 SPLIT SPOON II SHELBY TUBE ~ AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

+PL- PLASTIC LIMIT +LL- LIQUID LIMIT .Jt- - UNIT DRY WEIGHT TELEPHONE: (219) 924·5231 
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I 
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I 
I 
I 
I 
·I 
I 
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I 
I 
I 
I 
I 
I 
I 

CLIENT LOG OF BORING NUMBER 

Torrenca Engineering M-4, Sheet 1 of 2 

SITE LOCATION PROJECT NAME 

Colfax /\venue, Griffith, Indiana Griffith Sanitary Landfill 

BORING 
STARTED 12-3-86 RIG D-50 FILE NUMBER EB CALIBRATED PENETROMETER. TONS/FT' 

BORING 
COMPLETED 12-3-86 FOREMAN B. Kollasch 220 0 UNCONFINED COMPRESSIVE STRENGTH, 

TONS/FT" 

SURFACE ELEVATION 627 13
1 SAMPLE 1 2 3 4 ~ I I 

f-
ll. • WATER CONTENT PERCENT 
w >- a: o--:- I a: 
<(t:: r--:- w w w 10 20 30 40 50 

DESCRIPTION OF MATERIAL ll.f- ll. > ro f--
w~ >- 0 ~ <( 6 STANDARD PENETRATION, BLOWS/FT. a: 0 f- u ::J 

f- w z 
(/) a: 10 20 30 40 50 

1-
t- Medium dense dark brown & gray silty 

1/ ~ 1- fine sand, trace roots. 1 

~ -
~J.o 

1-2.5 -

1- Loose gray silty sand, trace roots, 

~ 1- oily smell noted. --' 2 
1-
1- -5.0 -
_5. 5 
i- Medium dense gray coarse sand & fine 

~ 
>-- 3 L 

~ - gravel. 
1:7.5 - !--

1-

~ 
1-9.0 1/ 4 
1-

-10.0- 1-
~ Nedium dense gray silty fine sand, with 1'-
~ v - lenses of gray silty clay. 
-

1/ 
5 

~ ~2.5 12.5- J-i 

~ ~3.0 h Very stiff fr~) mottled black silty cla)l 
trace sand CL . ~· I~ 6 ~~ Ef7 11ard gray streaked with brown silty clay, -

~15. o_ I - trace sand (CL). f:7h 4 - ~ 7 f-
~ I 

f- -~- I 
1- I 
1- -17.5-

I 8 

J 
i~ -

IJ9. 0 f- I 
l-t9. 5 h Medium dense gray clayey silt. I 

I t-20. o- I 9 1-

~ 1-
1-

f- Hard gray silty clay, trace shale & 
fine j' I 

1- gravel. i/ ~Jl1 1-
~2.5_ 

10'' 

p3.0 -
(f) ---~~ 1- Stiff gray silty clay, trace shale & f- 1/1- 11'' 1- fine gravel. L5 .CJ j -

t- WATER LEVEL WHILE DRILLING 3 .o ft., 37.5 ft. & 45.0 f @ K & S TESTING AND 

!: WATER LEVEL ENGINEERING INC. 

~ AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

[Z] SPLIT SPOON I SHELBY TUBE HIGHLAND, INDIANA 46322 

+PL · PLASTIC LIMIT +LL ·LIQUID LIMIT .r- • UNIT DRY WEIGHT TELEPHONE: (219) 924·5231 
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I 
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I. 
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I 

CLIENT LOG OF BORING NUMBER 

Torrenga Engineering M-4, sheet 2 of 2 

SITE LOCATION PROJECT NAME 

Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 

BORING 
12-3-86 RIG 

STARTED D-50 FILE NUMBER E9 CALIBRATED PENETROMETER, TONS/FT.' 

BORING FOREMAN Koll.:J.sr;h 220 0 UNCONFINED COMPRESSIVE STRENGTH, 
COMPLETED 12-3-86 B. TON SIFT' 

SURFACE ELEVATION 627 u 13' SAMPLE 1 2 3 4 5 
I I 
1-
a. • WATER CONTENT PERCENT 
U.J >- a: a-,. I a: 
<:t;: 1-...,. U.J w w 10 20 30 40 50 

DESCRIPTION OF MATERIAL a_ I- a.. > en 1- ~ 
w~ >- 0 ~ <: 6 STANDARD PENETRATION, BLOWS/FT. a: a 1- (.) :::l 

1- liJ z 
(/) a: 10 20 30 40 50 

~ 

i/ P''· - Very stiff gray silty clay, trace shale J $ - & fine gravel with lenses of silt. - ' 
r-27.5- I ' ' f-- 3•' Ct ~ " 

1- .... I 
'- I 
r-

-30.0./ ~4>'· 0 E9 1-
--31.0 - I 

- Hard gray silty clay, trace shale & 0 ~ lf- s·· - fine -32.5-
" -, gravel. 

1- 33. 0 / 
1-

!/ 4t ~ - Very stiff gray silty clay, 6·'· trace shale " 
1- & fine gravel with seam of fine sand -35.0. ~ - ~, 
f-- @ 37.0 ft. ;_ 7o': <9 EE -
-
f-- 64 ~37 .5 37. s_ / 8 Very dense gray fine to coarse sand, 
_ _,9.0 trace shale & fine to medium gravel. f-

~ 
~ 

- /r & ~ Very stiff gray silty clay, trace i-40. 0- 9 ~ 59 f-- shale & fine gravel. 
1- :- / 

-

/ 
_,/ 

-

' 
EB - -42.5- ?O·.': 
I 

1- I 
- i/- ~ 1- Olo': 
f--

45.0 ~45.0 

~ - Medium dense gray fine to coarse gravel I 22o' -
'- ly sand (SP). 

1--- -47 .~ I 23 4 ~ 
-
,_. 1--
r- I 24 l~ i 
i.l~j-}hER LEVEL WHILE DRILLING END OF-BORING 

CID 3 .o ft.' 37.5 ft.' & K & S TESTING AND 

~ WATER LEVEL 45.0 ft. ENGINEERING INC. 

0 SPLIT SPOON IJ SHELBY TUBE 0 AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND, INDIANA 46322 

+PL- PLASTIC LIMIT +LL • LIQUID LIMIT -~ • UNIT DAY WEIGHT TELEPHONE: (219) 924-5231 



I 
Sheet 1 of 2 

Torrenga Engineering 

LOG OF BORING NUMBER 
M-5 

I CLIENT 

SITE LOCATION PROJECT NAME 

~~~---C_o_l_fa_x __ A_v_en_u_e_, __ Grri_.f_f_i_t_h_,_I_n_d_ia_n_a ______ ~ __ -G_r_if_f_i_t_hTS_a,_n_i_t_a_ry __ L_a_n_df_I_·l_I ________ ~ 
_~:0~r :_~~-'-~D __ ____,Q::....:9:_-...::2:..::3:_-....:.1~9~8=-8 __ -t-R-IG __ ..:::;0_-..:::;5.::;..Q _____ --t FILE N U M BE A E£1 CALIBRATED PENETROMETER. TON SiFT' 

I htlniNG 0 UNCONFINED COMPRESSIVE STRENGTH, 

-'-c..:.:..c'~..:.:..1f'..:.L..:.u.;:..m;__....:0::....:9::....-..::2:.::3:....-....:1...::.9.:::8~8--.~..F_o_A_E_M_A_N_-=B..:. • ......:.:.K.::.o :...1 .:..;1 a::.:s::...:c::..:.h.:....._-+--.....:2:..:240;.-_~ ToNstFrz 

SURFACE ELEVATION 628.45 I SAMPLE 1 
2 3 : 5 I 

l­
n. 

a: • 
w 

WATER CONTENT PERCENT 

10 20 30 40 50 I ~-: 
<tt;:: 
1-- DESCRIPTION OF MATERIAL 

I 
1--:­
Q..I­
wu. 
0~ 

>­a: 
ww 
n.> m ~-~-~--~-~-~----1 

~ 
::::> 
z 

<! 
a: 
I-

ll- ~ 5 t3rown Peat l too so 11 l. 
r- 1:o1,Black, organic Silt (topsoil). 
f-

~8 
w 
a: 

11 Medium dense, brown,silty fine Sand. 
,.._ 3. 011-------------------+----1 

1: 
Medium dense, gray, silty fine Sand 
with lenses of gray silty clay. 

-5.0 -~'- 2 

r- 5 . 5 M d. . ff l S. l 

1
-~~-- e lUm st 1 , gray, c ayey 1 t, 
~ 6.51\ little fine sand. 1r--~----1l/ 3 

1---~1~/ ~ 3A 
...._ Medium dense, gray, silty fine to coarse -7.5-'--

8.01\ Sand, trace fine gravel and shale. 1r-+--~ 

1-~ Medium dense, gray, silty fine to coarse 1---~1/ 4 
Sand, trace fine gravel and shale. '-

- - Grades with lenses and seams of stiff, -10.0-'--

1
-- - gray, si 1 ty clay. 

= 11 • 5~v-e_r_y_s_t-if_f_,-gr_a_y._,_s_i_l_t_y_C_l_ay-,-t-r-ac_e __ • __ ~l~ iA 
: fine gravel and shale. -12.5 ~.__ 

I LL = 28.0, PL = 10.0 

IF 
I­
f-

~~ 
I­
t-

- Grades to hard. -#200 = 81.0 

- Grades to very stiff. 

LL = 31.0 PL = 12.0 -#200 = 84.0 

~--~1/ 
1-----IJ r-

7 

1-17.5-1/ 8 

'--
f------t--6-1 9 

l-2o .{}-1/ ~ ~~ l i-
t- 20.5 
t- Sand, trace 1-------J...-&--t 
~ 

I~ 

Dense, gray, fine to coarse 
fine gravel and shale. 

Grades to very dense. 
~~1 10 
~22 .5- '--

6 STANDARD PENETRATION. BLOWS/FT. 

10 20 30 40 50 

11 // 

~~ p====~==G=ra=d=e=s==t=o=m=e=d=i=um==d=e=n=s=e=.============::?>~~~n:~I/~~~1 =1 P~==~===k==~=i~·/=~==~==~==~ 
8.0/20.5 feet ~ t WATER LEVEL WHILE DRILLING 

I 'JV y WATER LEVEL 
K & S TESTING AND 
ENGINEERING INC. 

9715 KENNEDY AVENUE 
HIGHLAND, INDIANA 46322 '1:2] SPLIT SPOON 

I +PL · PLA.STIC LIMIT 

I SHELBY TUBE 0 AUGER 

+LL • LIQUID LIMIT 

~ ROCKCORE 

Jt- -UNIT DRY WEIGHT TELEPHONE: (219) 924-5231 
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Sheet 2 of 2 
CLIENT LOG OF BORING NUMBER 

Torrenga Engineering M-5 
SITE LOCATION PROJECT NAME 

Colfax Avenue, Griffith, Indiana Griffith Sanitary Landfill 
IJI)I~ING 09-23-1988 RIG D-50 FILE NUMBER EB CALIBRATED PENETROMETER, TONS/FT.' 
~iTJ\11TEO -hf)nl NG 

09-23-1988 FOREMAN B. Kollasch 220 0 UNCONFINED COMPRESSIVE STRENGTH, 
C(JMf'l ETEO TONS/FT" 

SURFACE ELEVATION 628.45' SAMPLE 1 2 3 4 5 
I I I 
I-
a.. • WATER CONTENT PERCENT w >- a: o- I a: 
<tt;: I- ...,. UJUJ UJ 10 20 30 40 50 

I-- DESCRIPTION OF MATERIAL a.. I- a..> co 
<t UJ~ >-0 ~ 6 STANDARD PENETRATION, BLOWS/FT. a: D 1- 0 ::1 
I- UJ z 
(/) a: 10 20 30 40 50 

1-

1/ 12 " 1- " r- - Grades to dense. L-

~ r--
~7 .5-

1/ 13 "{ - - Grades to very dense 
r-
-

-30.0 1/ -30.0 
~6~tsge~~~d grayish white, fine to 14 

7f - -
-- END OF BORING AT 31.0 feet - - -
-
-

1-
1'- Note: Observation Well M-5 was - -
f- installed in this borehole -
- with screen from 24.0 feet 
- to 29.0 feet. 

1'- r- -
-

-
1'- -1-
1-

1-
1-
~ - --
---
~ 1- ---
>---- 1- -
,.... 
1-
-
r- i 
r-

~ WATER LEVEL WHILE DRILLING 8.0/20.5 feet CID K & S TESTING AND 

!: WATER LEVEL ENGINEERING INC. 

[2] SPLIT SPOON I SHELBY TUBE 0 AUGER ~ ROCKCORE 
9715 KENNEDY AVENUE 

HIGHLAND. INDIANA 46322 

+PL · PLASTIC LIMIT +LL ·LIQUID LIMIT r- ·UNIT DRY WEIGHT TELEPHONE: (219) 924-5231 
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APPENDIX B 
DETAILS OF GROUNDWATER 

MONITORING WELLS 



I 
I 
I 

DETAILS OF MONITORING WELLS 
M-1 and M-1S 

I Elevation 
Soil 
Description 

M-1 M-1S 

I 
I 
I 
·a 

634.00 
632.75 

629.75 

626.75 

... //;_,.:'_... ,•.,_ . ', 
SAND. 

CLAY 

SAND 

I 
--

~ 
' 
-' 

"-

•' 

.. 

: 

I 
_.,~I g -,. ~ 

Protective Metal Casin 
---, 

~ Ground Surface ~. ... 
r '< ' "/ .·.~'·· r ---1 

/ · .. .....-,-"' 
' '"· . ' 

•. 

', ~ ., .. _..,.... 
c .......- t± ~ ~211 Dia. PVC f-'-

-r- F-'-:= ..-

~ I' .· f= '· 

,. 10' Long 
if-- -r 

f-- . ' 
Slotted Screen ' ..:= 

I ·~ 
'. .. 0.010·Mesh . f.= ·-.. .. f-- . .. 

.--. 

' 
.-.... .... ·, · .. '<.-:"/ .. · 
•' ., ·, 

\} 

2' Thick 

l 

3 

Ben 

634.81 
632.78 

' Concrete 

tonite Grout 

1. 613.25 t ~ -~ 
-'- '--. 

"-:...;. L:..:..; 2' Thick Bentonite Grout = P:: 

I 
.I 
I 
I 
I 
I. 

I 
I 
I 
I 

.. 1 
,•' 

CLAY :-

~. 

r SW/GP 
' 

- . 
CLAY . ' 

-' 
588.25 ·. ,__ ' 

., c 
I= 

SP . 1-= ·.: 
-~ .. ~ 

582.25' ·, ~ _. 

~ Concrete 

~ Bentonite Grout 

~ Granular Backfill 

I j Well Screen 

1\ 

I 
5' 

.. 

Long Slotted 

---

Screen 0.010 

DATE 
12-30-86 
06-05-87 
7-27-87 

10-29-87 
01-26-88 
04-28-88 
07-28-88 
10-24-88 

Mesh 

619.10 
619.50 
617.16 
618.44 
619.25 
619.00 
618.00(?) 
614.50 

--· 

REMARKS 
Water level 
elevations 
are for M-1 

Note: Water level elevation for M-1S on 10-24-88 
is 628.31 



I 
I 
I 
.I Elevation 

632.66 
630.57 

625.07 
622.57 

611.57 

581.57 

-

Soil 
Description 

//;·>·><.' 
SAND,, 

PEAT 

SAND 

CLAY 

SAND 

M-2 
I 

·,\ 

·-
,. 

.-:: 
.,, 

'' 

§ 

DETAILS OF MONITORING WELLS 
M-2 and M-2S 

-~ 

M-2S 
I 

632.75 
630.80 ., / /_/ />- < /3' Concrete 

-1-------

----....,..,..-~ _'_,: __L 
G::; :::::: 
~ ~ 2' 

5' Long ;r ~~~T 
Slotted Screen ·. ~ :·. 
0. 010 Mesh , t: .. · 

2" Dia. PVC Thick Bentonite Grout 

2' Thick Bentonite Grout $. ,..:.... F-F-1---.--

~ 
f= .. 
~ ·. t= '·--

I 

5' Long Slotted Screen 0.010 Mesh 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

575. 57-------'-----'---'--------- ·-

~ 
E3 

[] 

~ 

Concrete 

Bentonite Grout 

Granular Backfill 

Well Screen 

DATE Water Level 
REMARKS ELEVATION 

12-30-86 618.66 Water level 
06-05-87 618.87 elevations 
07-27-87 616.66 are for M-2 
10-29-87 616.89 
01-26-88 618.86 
04-28-88 618.66 
07-28-88 617.66(?) 
10-24-88 613.16 

Note: Water level elevations .for M-2S on 10-24-88 is 
619.55 



I 
I 
I 
llevation 

I 
I 
I 
.I 614.09 

Soil 
Description 

SAND 

CLAY 

M-3 
I 

DETAILS OF MONITORING WELLS 
M-3 and M-3S 

M-3S 
I 

627.47 
' ., / ' " "" 625.86 · t // "- 3 1 Concrete 

2 1 Thick Bentonite Grout 
----:r--

]]

1 Long 
Slotted Screen 

0.010 Mes 

I 
I 
I 
I 
I 
I 

602.09------1 .. 1---------

SAND 

595.09 

· ~ Long Slotted Screen 0.010 Mesh 

I 
II ~ Concrete 

I 
I 
I 

~ Bentonite Grout 

Q Granular Backfi 11 

I I Well Screen 

DATE ~fter Level 
.EVATION REMARKS 

12-30-86 618.59 Water level 
06-05-87 618.77 elevations 
07-27-87 616.52 are for M-3 
10-29-87 616.77 
01-26-88 618.77 
04-28-88 618.57 
07-28-88 617.77(?) 
10-24-88 612.77 

Note: Water level elevation for M-3s on 
10-24-88 is 620.67 



I 
I 
I 
I Elevation 

I 
I 
I 

629.03 
627. 13 

1 614.63 

589.63 
588.13 

582.13 

Soil 
Description 

SAND 

CLAY 

SAND 

CLAY 

M-4 

I 

DETAILS OF MONITORING WELLS 
M-4 and M-4S 

M-4S 
I 

Protective Metal Casing 
Ground Surface 
·.·,>I I 1 •, ', '·' 

211 Dia. PVC 

5 1 Long_ ~ .· 
Slotted Screen . · 
0.010 Mesh . -
Thick Bentonite Grout 

628.88 
:...::.::::l----- 627.12 

__ _:3:..__• Concrete 

I 
I 
I 
I 
I 
I 
I 
I 

576. 13 

~ Long Slotted Screen 0.010 Mesh 

--------~~~=====-------
SAND 

w . \ 
Concrete 

I a Bentonite Grout 

I II] Granular Backfill 

I I ~ Well Screen 

DATE ~t1~~r1~~el REMARKS 
12-30-86 618.77 Water level 
06-05-87 619.11 elevations 
07-27-87 616.83 are for M-4 
10-29-87 617.07 
01-26-88 619.03 
04-28-88 618.53 
07-28-88 617.00(?) 
10-24-88 614.03 

Note: Water level elevations for M-4S 
nn 10-?A-AA ic h?A ?h 



I 
I 
I 
I Elevation 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

629.66 

628.45 

622.95 
621.95 

616.95 

607.95 

597.45 

. 

. 
' 

~ 
t:=d 
r77l 
~ 

~I 

DETAILS OF MONITORING WELLS 
M-5 and M-5S 

Soil 
Description M-5 M-5S 

. I 

SAND 
----.....---~ .-. 

SAND 

CLAY .. ~-

SAND 

Concrete 

Bentonite Grout 

Granular Backfill 

Well Screen 

I f Protective} 
~etal Casing 

Ground 
629.71 

-~:::s------.....;' 628.88 

2' Thick Bentonite Grout 

~· Is• Long Slotted Screen 0.010 Mesh 

DATE wtt\~JA~I~R1 REMARKS 
10-24-88 612.66 For M-5 
10-24-88 623.50 For M-5S 
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APPENDIX C 
PHYSICAL AND STRENGTH CHARACTERISTICS 
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SOIL TEST DATA 

PROJECT Griffith Landfill CITY OR COUNTY Griffith, IN 

:~AB NO. 220-1 220-2 220-3 

LOCATION 3" Shelby tube 3" Shelby tube 

3' South of Boring6 5' SE of Boring 6 Boring 6 

DEPTH (feet) 0.0 - 1.5 0.0 - l. 5 5.~- 7.0 

r-.qAIN SIZE CLASSIFICATN Gray silty clay Gray silty clay Gray silty clay 
(CL) (CL) (CL) 

PASSING 1" SIEVE % 
3/4" .. % 
l/2" " % 

No 4 " % 100.0 100.0 100.0 

No 10 " % 99.2 99.2 99.3 

No 40 II % 95.7 95.7 96.2 

No 100 II % 92.9 92.9 93.1 

No 200 " % 90.8 90.8 90.2 
G !< .t\ '1 ~ ~.~ % 
'3AND % 9.0 9.0 10.0 

f\S:: (silt Sc c :.rl.y; % 91.0 91.0 90.0 

LIQUID LIMIT % 32.0 32.0 31.0 

PLASTIC LIMIT % 19.0 19.0 17.0 

PLASTICITY INDEX % 13.0 13 .o 14.0 

DRY DENSITY PCF 116.2. 107.1 

PROCTOR DENSITY PCF 

OPTIMUM MOISTURE % 
PERCENT DENSITY % 
CGEFF. OF PERMEABL ~m/se c 2.1 x 1o-8 2.4 X 10-8 

REMARKS: 

K&S TESTING a ENGINEERING INC. -
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SOIL TEST DATA 

PROJECT Griffith Landfill 
CITY OR COUNTY 

Griffith, IN 

:..~AB NO. 220-4 220-5 

LOCATION 
Boring 7 Boring 8 

DEPTH 16.0- 17.5 21.0 - 23.0 

-qAIN SIZE CLASSIFICATN Gray silty clay Gray silty clay 
(CL) (CL) 

PASSING l" SIEVE % 
J/411 II % 
l/2" II % 100.0 100.0 

No 4 II % 99.2 99.5 

No 10 " % 98.6 98.3 

No 40 II % 96.2 96.3 

No 100 II % 92.8 93.5 

No 200 II % 90.7 91.5 

G i~ .1\ V ~.1_, % 1.0 1.0 

·~.AND· % 8.0 8.0 

N"SS ( s i.l t .~c c :_,"'l.y) % 91.0 91.0 

i_,IQUID LIMIT % 31.0 29.0 

?LAS TIC LIMIT % 19.0 17.0 

PLASTICITY INDEX % 12.0 12.0 

DRY DENSITY PCF 
PROCTOR DENSITY PCF 

OPTIMUM MOISTURE % 
PERCENT DENSITY % 
COEFF. OF PERMEABL em/se c 

REMARKS: 

K aS TESTING 8 ENG INEERING INC. -

http://L-i.lt
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SOIL TEST DATA 

PROJECT Griffith Landfill CITY OR COUNTY Griffith 1 Indiana 

LAB NO. 220-6 220-7 220-8 

LOCATION Monitoring Hell Monitoring Well Monitoring Well 

No. 1 No. 1 No. 1 

DEPTH (feet) 21.5-25.5 41.5-44.5 45.~-47.5 

GRAIN SIZE CLASSIFICATN Gray silty & sandy Gray silty & sandy Gray fine to coarse 
clay (CL) cl~)' trace gravel sand (SW) 

(CL 
PASSING 1" SIEVE % 

3/4" " % 100.0 

l/2" " % 100.0 98.1 100.0 

No 4 " % 99.6 97.6 99.6 

No 10 " % 93.7 94.1 78.4 . 
40 " % No 92.0 92.5 18.9 

No 100 " % 89.0 87.7 4.7 

No 200 " % 83.8 80.8 0.8 

GRAY~~ % 3.0 

'SAND · % 17.0 17.0 99.0 
"!'{S:: (silt .~G C l 'MY) % 83.0 80.0 1.0 

LIQUID LIMIT % 30.0 27.0 

PLASTIC LIMIT % 21.0 1 c; 0 

PLASTICITY INDEX % 9.0 17.0 

DRY DENSITY PCF 
PROCTOR DENSITY PCF 
OPTIMUM MOISTURE % 
PERCENT DENSITY % 
COEFF. OF PERMEABL em/se c 

REMARKS: 

K aS TESTING 8. ENG! NEERING INC. -
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PROJECT Griffith Landfill 

LAB NO. 
LOCATION 

DEPTH (feet) · 

GRAIN SIZE CLASSIFICATN 

PASSING 111 SIEVE % 
J/411 .. % 
l/2 11 II % 

No 4 II % 
No 10 II % . 
No 40 II % 
No 100 II % 
No 200 II % 

GRAV:S"':_, % 
'3AND % 

T"~'iE: (silt ,% c 1.8y) % 
LIQUID LIMIT % 
PLASTIC LIMIT % 
PLASTICITY INDEX % 
DRY DENSITY PCF 
PROCTOR DENSITY PCF 
OPTIMUM MOISTURE % 
PERCENT DENSITY % 
COEFF. OF PERMEABL ~m/se 

REMARKS: 

SOIL TEST DATA 

CITY ·OR COUNTY Griffith 1 Indiana 

220-9 220-10 220-11 

Monitoring Well Monitoring Well Monitoring Well 

No. 2 No. 3 No. 4 

28.0 - 30.0 15.0- 17.0 . 11.,0-:- 15.0 

Gray silty clay Gray silty & sandy Gray silty clay 
trace sand (CL) clay or sandy & trace sand (CL) 

clavev silt(Cl-NLY 

100.0 

99.6 99.0 100.0 

98.6 98.1 99.6 

96.2 92.5 CJIS.Ll 

92.9 79.0 90.8 

90.7 72.0 89.2 

l.O 

9.0 27.0 11.0 

91.0 72.0 89.0 

31.0 20.0 35.0 

18.0 14.0 1s.n 

13.0 7.0 17.0 

115.3 121.9 

c l.6x 10-8 1.4 X 10-6 

Ka S TESTING a ENGINEERING INC. -
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SOIL TEST DATA 

PROJECT Griffith Landfill CITY OR COUNTY Griffith I Indiana 

LAB NO. 220-12 220-13 

LOCATION ~1onitoring Well Honitoring Well 

No. 4 No. 4 
DEPTH (feet) 15.0 - 16.5 45.0- 47.0 

r!RAIN SIZE CLASSIFICATN Gray silty clay Gray fine to coarse 
trace sand (CL) gravely sand (SW) 

PASSING l" SIEVE % 
3/4" .. % 
1/2" If % 100.0 100.0 

No 4 .. % 99.9 87.2 
No 10 .. % 98.8 60.6 . 

40 .. % No 96.6 ?0 0 

No 100 It % 93.9 6.5 

No 200 II % 92.3 {f. 7 

GRAV~~.; % 13.0 

'SAND % 8.0 82.0 
:·{~= ( " i l -'-

~ ·- J_ (., 
,I',; c: ~ y; % 92.0 5.0 - LIQUID LIMIT % 28.0 

PLASTIC LIMIT % 16.0 

PLASTICITY INDEX % 12.0 

DRY DENSITY PCF 121.0 
PROCTOR DENSITY PCF 
OPTIMUM MOISTURE % 
PERCENT DENSITY % 
COEFF. OF PERMEABL c.m/se c 1. 9 x lo-8 

REMARKS: 

K& E S T STING & ENGINEERING INC. -
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I SOIL TEST DATA 

I PROJECT Griffith Sani tar~ Landfi 11 CITY ·OR COUNTY Griffith 

I ~ LAB NO. 220-24 220-14 220-15 
LOCATION SB-9 SB-9 SB-9 

iJ 
-

SS-3 SS-8 SS-10 
DEPTH (feet) 7.5 17.0-19.0 21.0-23.0 

I <\IN SIZE CLASSIFICATN Gray, finE Gray, s i 1 y Gray, s i 1 y 
to medium clay with clay 1it~ 
sand (SP) sand ( CL) sana CL 

I 
PASSING l" SIEVE % 

J/411 II % 
1/2 11 II % 100.0 

I No 4 II % 100.0 99.5 100.0 
No "10 II % 98.9 97.1 98.8 

I No 4o· II % 91 . 1 94.7 95.8 
No 100 II % 10.3 83.5 90.2 

I 
No 200 II % 87.7 2.7 79.5 

GRAVEL % 0.0 1 . 0 n n 

I 
SAND·. % 97.0 19.0 12.0 1-
~. .. ms (silt & clay) % 3.0 80.0 88.0 

I 
LIQUID LIMIT % 28.0 30 0 
PLASTIC LIMIT % 17.0 11.0 
PLASTICITY INDEX % 11 . 0 19.0 

I DRY DENSITY PCF 
PROCTOR DENSITY PCF 

I OPTIMUM MOISTURE % 
.. 

PERCENT DENSITY % 

I 
COEFF. OF PERMEABL .cm/se c 

REMARKS: 

1 .. 
I 
I 

K&S TES G TIN a ENGINEERING INC. -

file:///j/J/Jt/
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I 
II SOIL TEST DATA 

I PROJECT Griffith Sanitar~ Landfill CITY ·OR COUNTY Griffith 

LAB NO. 220-25 220-26 220-111 
. LOCATION SB-9 SB-10 SB-10 . -

SS-11 SS-2A SS-7 
DEPTH (feE:t) 23.0-25.0 9.0-10.0 21.0-23.0 

lc 'IN SIZE CLASSIFICATN Light gra1 Gray, s i 1 y Gray 
fine ro 1( arse fine r~l cc ~)se ~l~~y(Cl) sand SP sand P-

~PASSING 1" SIEVE % 
3/4" .. % 
f/2" " % 100.0 100.0 100 0 

II No 4 II % 99.0 99. 1 99.9 
10 " % No 93.3 95.9 98.5 

tJ 
40 

. 
II % No 62.5 88.9 95.6 

No 100 II % 4.4 20.9 92.8 

II No 
200 II % 90 9 2.8 4.8 

GRAVEL %· 1.0 1.0 0.0 
SJ\~D ·. % 96.0 94.0 9.0 

~~ ~-·ss ( s i 1 t & clay) % 3.0 5.0 91.0 
LIQUID LIMIT % 34.0 It PLASTIC LIMIT % 21.0 
PLASTICITY INDEX % 13.0 

1r DRY DENSITY PCF 
PROCTOR DENSITY PCF 

I OPTIMUM MOISTURE % 
.. 

PERCENT DENSITY % 

I 
COEFF. OF PERMEABL cm/se c 

REMARKS: 

1 .. 
I 
I 

KO.S TEST G E G E IN a N IN ERING INC. -
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I SOIL TEST DATA 

I PROJECT Griffith Sanitary Landfill CITY ·OR COUNTY Griffith 

I LAB NO. 220-17 220-18 220-27 
LOCATION 

.. 
SB-10 SB-10 SB-10 

I -
ST-1 SS-118 SS-17A 

DEPTH (feet) 25.0-27.0 30.5-31.0 42.0-43.0 

~G-. IN SIZE CLASSIFICAT.N Gray Gray Gray, finE 
silty silty ( io coarse sand 
clav (CL' clav CL race finE aravel(SP 

.PASSING 1" SIEVE % 100.0 
3/4" " % 94.8 
1/2" " % 100.0 94 3 

~ 
No 4 II % 100.0 98.4 93.6 
No 10 " % 99.6 97.3 90.3 

I No 4o· II % 96.3 93.5 29.6 
No 100 II % 93.8 89.3 2. 1 

l: No 200 II % 86.7 1 4 91.9 
RAVEL % 0.0 ? .0 n n 

~AND' % 8.0 11.0 93.0 
I _ .2S ( s i 1 t & clay} % 92.0 87.0 1.0 

LIQUID LIMIT % 33.0 30.0 l PLASTIC LIMIT % 15.0 17.0 
PLASTICITY INDEX % 18.0 13.0 ll DRY DENSITY PCF 116.3 
PROCTOR DENSITY PCF 

IOPTIMUM MOISTURE % 
j PERCENT DENSITY 

.. 
% 

IICOEF~~ OF PERMEABL ~m7se c 

REMARKS: 

II. 

II 
I 

K aS TESTING a ENGINEERING IN • -c 
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I 
I PROJECT Griffith Sanitary 

I l LAB NO. 
LOCATION 

,. 

I I DEPTH (feet) 

I / 'A.IN SIZE CLASSIFICATN 

I 
PASSING 1" SIEVE % 

J/411 " % 
1/2" II % 

I No 4 II % 
No 10 II % 

I 40 
. 

II % No 
No 100 II % 

I No 200 II % 
GRAVEL % 

I 
~~ND' % ._ 

L _.{ES ( s i 1 t & clay) % 
LIQUID LIMIT % 

I PLASTIC LIMIT % 
PLASTICITY INDEX % 

I DRY DENSITY PCF 
PROCTOR DENSITY PCF 

I OP'l1IMUI\1 MOISTURE % 
PERCENT DENSITY % 

I 
COEFF. OF PEHMEABL .c:.m/ se 

'' 

REMARKS: 

I '' 

I 
I 

SOIL TEST DATA 

Landfill CITY ·OR COUNTY Griffith 

220-21 220-19 220-20 

M-5 M-5 M-5 
-

SS-4 SS-6 SS-9 
10.0 15.0 19.0-20.0 

Gray, silly Gray, si 1 y clay Gray, si 1 y clay 
fine (g ,n sand P 5~~um ~ith sand 1ne gravE ltfeEj ~ith sand 1ne gravE ltfeEj 

100.0 100.0 100.0 
99.4 98.4 98.0 

98.5 96. 1 93.9 

96.0 91.7 90.2 

24.5 85.3 86.2 

7.0 81.1 84.2 
1.0 2.0 2.0 

92.0 17.0 14.0 
7.0 81.0 84.0 

28.0 31.0 
10.0 12.0 
18.0 19.0 

.. 

c 

. 

K aS TESTING U ENG IN E:ERING INC. -



I 
IJ 
II SOlL TEST DATA 

II PROJECT Griffith Sanitary Landfill CITY ·OR COUNTY Griffith 

I LAB NO. 220 22 220-23 
LOCATION M-5 M-5 

·a DEP~J.lH 
-

SS-12 SS-14 
(feet) 25.0-27.0 29.0-31.0 

II ' \IN SIZE CLASSIFICATN Gray, fin ~ to Gray, finE 
coarse sa nd, trace to coarse 
fine gra vel (SP-SM sand (SP It PASSING 1" SIEVE % 

J/4" " % 
1/2" II %, 100.0 100.0 

II No 4 II % 98.8 98.4 
No '10 " % 95. 1 94. 1 

IJ 
40 

. 
" % No 71.8 72.1 

No 100 II % 10.2 7.3 

IJ No 
200 II ~~ 2.2 6.2 

GRAVEL % 2.0 1 . 0 

~~~~D; % 92.0 97.0 
f _,; ES (silt & clay) % 6.0 2.0 

I 
LIQUID LIMIT % 
PLASTIC LIMIT % 
PLASTICITY INDEX % 

I DRY DENSITY PCF 
PROCTOR DENSITY PCP 

' 

I OPTIMUM MOISTURE % 
PERCENT DENSITY % 

I COEFF. OF PERMEABL ~m/s€ c 

REMARKS: 

1 .. 
I 
I 

K US TESTING a ENGINEERING INC. -
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K8S TESTING 8 ENGINEERING INC. GRAIN SIZE DIAGRAM 
' 

u.s. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 

100 :5 z 1 :5 4 1/2 :5/t! :5 A 6 8 !> 16 zo :50 40 ~ 70 100 140 ZOO Z70 
0 

r-I--

\. )....., 
-t"' 90 
~ 

10 

1- ~ t-
:I: 80 zo :r: 
<..:> ~ (,!) 

w 
'\. LLI 

~ 
70 30 

;I: ,_ \.!)... >-
al al 

C) 60 ' 40 0 
z ~;) ..... - z (/) 
(/) ['I. ~ <t !10 

·I\. 
:10 

a. ..... 
t=:l 

0: 
1-
z 40 60 t-w z 
t) 

'0 
w 

a: u ..., 
30 70 0: 

.l.. w 
a. 

zo 80 

10 90 

ol, I I I I I II _l 100 
100 50 10 ~ 1 0.!1 0.1 0.05 0.01 0.005 0.001 

GRAIN SIZE IN MILLIMETERS 
-- -···-···- -- ·---- - ·---

s GRAVEL SAND 
UNIFIED SILT AND CLAY FINES:· COLLOIDS 

T COARSE FINE COARSE MEDIUM Fl NE 

A - ·--
N SAND 

SILT AND COLLOIDS 
D 

ASTM GRAVEL 
COARSE MEDIUM J Fl N E CLAY. FINEs· 

A - --· -- ---- .... -··· -- -· ·-= 
GRAVEL SAND R SILT CLAY COLLOIDS D AASHO COARSE MEDIUM FINE COARSE I Fl N E 

-------

SIEVE ANALYSIS DATA Near SB 6 T.B. NO._ - _S. NO . .s.Ii£.2DEPTH FT. J • 5 FILE NO. 220 
DESCRI P710N! Gray silty clay ~CL) 

PERCENT GRAIN SEIVE PERCENT 
SPECS.* 

SIZE RETAINED PASSING SHAPE 

DESIGN DATA ----· - EFFECTIVE DIAMETER, Oro = 
COEFF OF UNIFORMITY, Cu = D6o/D1o = 
PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = ------- PERCENT OF GRAVEL = 
PERCENT OF SAND = 9.0 

-------- ____ .. ___ 
1- -- PERCENT OF SILT >FINES .;.. 

91.0 -· 
PERCENT OF CLAY ·' 

.. ---------1-----
METHOD 

ASTM D 422-72 .... ------ ----------- - - ---·----·-···· -·····---- -----

OTHER 

GRAIN SHAPE KEY 
- A- WELL ROUNDED D- SUBANGULAR G-FLAKE 

B•ROUNDED E- ANGULAR H·POROUS 
C-SUBROUNDED F- ELONGATED I-

FM = 

•sPECIFICATIONS USED REMARKS, 

-
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Kas TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 
u.s. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 

100 
3 2 , 3411'Z3~3 6 8 0 16 20 30 40 !50 70 100 140 200 270 

0 r-:v-- -~--
\. p..... 

1--. 10 90 ; ....... 
............... .,....... 

1- "\ t-
J: eo 20 ::c 
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z eo .,...- LLJ - z (/) 

'-K ~ (/) 

ct !!0 ~ 
a. LLJ 

"' 
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z -40 I.!J.. 60 t-
LLJ ·z 
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~ 
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LLJ 30 70 a: 
a. LLJ 

a. 

20 80 

10 90 

ol, IlL l_ _l I I lu I It 1 100 
100 50 10 ~ 1 0.5 0.1 0.05 0.01 0.005 0.001 

GRAIN SIZE IN MILLIMETERS 
---- ··- -··- -- . ·---- - ---

s GRAVEL SAND 

T UNIFIED 
COARSE l Fl NE COARSE MEDIUM I Fl NE SILT AND CLAY FINES:· COLLOIDS 

A -
N SAND 

SILT AND CLAY: FINES' COLLOIDS 
D 

ASTM GRAVEL 
COARSE MEDIUM l Fl N E 

A -- ·- ---- -- ··- ... ... --·· ... 

I CLAY I 
--· ·-= 

R GRAVEL SAND 
D AASHO MEDIUM FINE COARSE I FINE 

SILT COLLOIDS 
COARSE 

-· -----

SIEVE ANALYSIS DATA 4 T.B. NO . ..s.Jl=.6..S. NO. __ DEPTH FT. 7.0 FILE NO. 
220 

DESCRIPTION! Gray silty Clay (CL) 
SEIVE PERCENT PERCENT 

SPECS.* 
GRAIN 

SIZE RETAINED PASSING SHAPE 

DESIGN DATA 
·-· --- EFFECT lYE DIAMETER, D1o " 

COEFF OF UNIFORMITY, Cu= D60/b 10 " 

PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = 

- - PERCENT OF GRAVEL = 
PERCENT OF SAND : 10.0 

---- -- PERCENT OF Sl LT >FINES ;... .. ' -
PERCENT OF CLAY .. 90.0 

----
METHOD 

ASTM D 422-72 ··- -·-------· ---

OTHER 

GRAIN SHAPE KEY 
- A-WELL ROUNDED D- SUBANGULAR G·FLAKE 

B • ROUNDED E- ANGULAR H·POROUS 
.-,t: C-SUBROUNDED F- ELONGATED I-

FM: 

*SPECIFICATIONS USED REMARKS, 

-
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KaS TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 
-· u.s. STANDARD SEIYE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 

100 :5 2 , :5/4 h¢Z 3/13 3 6 B 10 16 20 30 40 ~ 70 100 1"10 200 270 
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olo L I I I I II I 100 
100 50 10 1 0.5 0.1 o.o::. 0.01 o.oo::. 0.001 

GRAIN SIZE IN MILLIMETERS 
-·- ·-·-··- -- ···-·· -- -

GRAVEL SAND 
UNIFIED I SILT AND CLAY FINES • .. COLLOIDS 

COARSE Fl NE COARSE MEDIUM Fl NE 
- -

SAND 
SILT AND ASTM GRAVEL CLAY: FINES: COLLOIDS 

COARSE MEDIUM 1 Fl N E 
-- -·-· --. .. _ -··· - •·· --·· -·· --· ·-= 

GRAVEL SAND 
CLAY AASHO COARSE !MEDIUM FINE COARSE I Fl N E 

SILT COLLOIDS 
----·-· 

SIEVE ANALYSIS DATA T.B. NO. 58-7 S. NO.~DEPTH FT.J:2...:..~ FILE NO. 220 
Gray silty clay (CL) 

PERCENT 
DESCRIPTION: 

SEI'iE PERCENT 
SPECS.* 

GRAIN 
SIZE RETAINED PASSING SHAPE 

DESIGN DATA 
·- EFFECTIV-E DIAMETER, D1o : 

COEFF OF UNIFORMITY, Cu= D6o/D1o :r 
PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = 

- - PERCENT OF GRAVEL : l.O 

PERCENT OF SAND = 8.0 
·------ ---·· -- PERCENT OF SILT >FINES -· '91.0 '. 

PERCENT OF CLAY .. 
·--· 

METHOD 

ASTM D 422-72 -----·--· -···-------· -··· 

OTHER 

GRAl N SHAPE KEY 

A-WELL ROUNDED D- SUBANGULAR G-FLAKE 
B·ROUNDED E- ANGULAR H·POROUS 
C-SUBROUNDED F- ELONGATED I-

FM : 
I 
I •sPECIFICATIONS USED REMARKS, 

-
,. 

file:///77.--T7
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KSS TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 
·-u.s. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 
- -··-··· ... -- ···-··· ---·--

~~ 
GRAVEL SAND 

UNIFIED 
COARSE: COARSE MEDIUM Fl NE SILT AND CLAY FINES:.· CO\..LO IDS 

Fl NE 
---

-~~ SAND 
SILT AND COLLOIDS 

-~ 
ASTM GRAVEL 

COARSE MEDIUM l FINE CLAY FINEs· 
-- ---· - ... .. ..... --·· ... --· ·-= 

GRAVEL SAND I CLAY I AASHO COARSE I FINE 
SILT COLLOIDS D COARSE MEDIUM FINE 

-··--·-· 

I SIEVE ANALYSIS DATA T.B. No.SB-8 S. NO.___ll_DEPTH FT. 23.0 FILE NO. 220 
1-- DESCH I PTION! Gray silty clay (CL) 

PERCENT SEIVE PERCENT 
SPECS.* 

GRAIN 

I 
SIZE RETAINED PASSING SHAPE 

DESIGN DATA 
·····--- EFFECTIYE DIAMETER, D1o = 

I COEFF OF UNIFORMITY, Cu= D6o/D1o 2 

PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = 

. ------ ---- 1.0 PERCENT OF GRAVEL = 

I PERCENT OF SAND = 8.0 
·------- ----·· PERCENT OF SILT >FINES .;.. 91.0 -· 

PERCENT OF CLAY ·' 

I -· 
METHOD 

ASTM D 422-72 - ·------· .. -------· ---

I OTHER 

GRAIN SHAPE KEY 
~- -

i 
A-WELL ROUNDED D- SUBANGULAR G-FLAKE 
B·ROUNDED E- ANGULAR H·POROUS 
C-SUBROUNDED F- ELONGATED I-

FM : 

I *SPECIFICATIONS USED REMARKS, 

-
,. 



• I 
KSS TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 

u.s. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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---· 00 •• 0 -. 

I s GRAVEL SAND 
UNIFIED SILT AND CLAY FINES • · COLLOIDS T COARSE FINE COARSE MEDIUM Fl N E 

A -
SAND N ASTM GRAVEL SILT AND CLAY FINES COLLOIDS 

I D COARSE MEDIUM Fl N E 

A - 0-0 -- .. _ _._ -····· --·· --- --· ·-= 
R GRAVEL SAND I CLAY I D AASHO COARSE ME 0 I U M FINE COARSE I Fl NE SILT COLLOIDS 

- ·--· -· -0 

I SIEVE ANALYSIS DATA T.B. NO. SB-9 S. NO. S-3 DEPTH FT. 7.5 FILE NO. 220 
1- Gra~l fine to medium sand (SP) DESCRIPTION! 

SEIVE PERCENT PERCENT 
SPECS.* 

GRAIN 

I 
SIZE RETAINED PASSING SHAPE 

DESIGN DATA 
·--- EFFECTIVE DIAMETER, D1o = 

I COEFF OF UNIFORMITY, Cu= D60/t> 1o = 
PERCENT MINUS 0°02 mm = 
PERCENT OF BOULDERS = 

I 
---- PERCENT OF GRAVEL = 

PERCENT OF SAND = 97.0 
---·· PERCENT OF Sl LT >FINES -i -· 3.0 

I 
PERCENT OF CLAY 

-
METHOD 

-------· --- ASTM D 422-72 

I OTHER 

GRAIN SHAPE KEY 

I A-WELL ROUNDED D- SUBANGULAR G-FLAKE 
B-ROUNDED E- ANGULAR H-POROUS 
C-SUBROUNDED F- ELONGATED I-

Ft.l : 

I *SPECIFICATIONS USED REMARKS. 

-



I 
K£\S TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 

• 
··I u.s. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 
·- ---·- .. ... -. -

I s GRAVEL SAND 

T 
UNIFIED 

COARSE Fl NE COARSE MEDIUM Fl NE SILT AND CLAY FINES COLLOIDS 

A ... 

I 
N SAND 

SILT AND COLLOIDS 

.I 
ASTM GRAVEL CLAY FINES D COARSE MEDIUM Fl N E 

A - -·-· - --. .. . .. ... --·· . .. 

lcL~Y~ 
·- --- --= 

R GRAVEL SAND 
D AASHO COARSE MEDIUM FINE COARSE I FINE 

SILT COLLOIDS 
-· --. -· 

1\· SIEVE ANALYSIS DATA T.B. NO. SB-9 s. NO. S-8 DEPTH FT: 7. 0- 19 
FPLE NO. 220 

Grai, silti clai with sand (CL} 
PERCENT GRAIN 

DESCRIPTION t 
SEIVE PERCENT SPECs.• 

I 
SIZE RETAINED PASSING SHAPE 

DESIGN DATA 
·- EFFECTIVE DIAMETER, Dto = 

I COEFF OF UNIFORMITY, Cu= D60/0 1o : 
PERCENT MINUS 0.02 mm = 

PERCENT OF BOULDERS = 
- - 1 . 0 I. PERCENT OF GRAVEL = 

PERCENT OF SAND = 19.0 
---·· PERCENT OF SILT >FINES -

I 
-· 80.0 PERCENT OF CLAY 

-
METHOD 

·- ------· _ .. ASTM D 422-72 

I OTHER 

GRAIN SHAPE KEY 

I A-WELL ROUNDED D- SUBANGULAR G-FLAKE 
B- ROUNDED E- ANGULAR H-POROUS 
C-SUBROUNDED F- ELONGATED I-

Ft.! : 

I •sPECIFICATIONS USED REMARKS. Liguid Limit = 28.0 
Plastic Limit = 1Z.O 

- Plasticiti Index = 11.0 



Kas TESTING 8 ENGINE:ERING INC. GRAIN SIZE DIAGRAM 
l -· 1: u.s. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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I s GRAVEL SAND 
UNIFIED SILT AND CLAY FINES· COLLOIDS T COARSE Fl NE COARSE MEDIUM Fl NE 

A -- ---
N SAND 

SILT AND COLLOIDS 

I 
ASTM GRAVEL CLAY FINES D COARSE MEDIUM Fl N E 

1\ -- ---- -- .. ··- -··· -·· --·· ----

I cLAY I 
·- --· --= 

R GRAVEL SAND 
D AASHO COARSE MEDIUM FINE COARSE FINE 

SILT COLLOI OS 
-· --.-- -· 

II SIEVE ANALYStS DATA SB g 10 21.0-23.0 220 T.B. NO._-_S. N0.2..:._DEPTH FT. FILE NO. 

Gra:i, silt:i cla~ witb saod ( Cl ) 
PERCENT GRAIN 

DESCR I PTIONl 
SEIVE PERCENT 

SPECS.* 

I 
SIZE RETAINED PASSING SHAPE 

DESIGN DATA 
·- EFFECTIVE DIAMETER, D1o = 

I COEFF OF UNIFORMITY, Cu= 060/0 10 = 
PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = 

I 
. ------- PERCENT OF GRAVEL = 

PERCENT OF SAND = 12.0 ___ , 
PERCENT OF SILT >FINES -

I 
-· 88.0 PERCENT OF CLAY 

METHOD 

-------· f-·· ASTM D 422-72 

'I OTHER 

GRAIN SHAPE KEY 

-I A-WELL ROUNDED D- SUBANGULA R G-FLAKE 
B·ROUNDED E- ANGULAR H·POROUS 
C-SUBROUNDED F- ELONGATED I. 

I 
FM: 

*SPECIFICATIONS USED REMARKS. Liguid Limit = 30.0 
Plastic Limit - 11.0 
Plastici = 
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Kas TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 
u.s. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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---

I 
SAND 

SILT AND COLLOIDS ASTM GRAVEL 
COARSE MEDIUM J Fl N E CLAY FINES 

- ·-· -- .. ··- -··· .... --·· --· 

lc[AYI 

·- --· ·-= 
GRAVEL SAND 

AASHO COARSE MEDIUM FINE COARSE I Fl N E 
SILT COLLOI OS 

- -- -· -
SIEVE ANALYSIS DATA T.B. No.SB-9 s 11 23.0-25.0 220 S. NO._-__ DEPTH FT. FILE NO. 

Light gra~l fine to coarse 
PERCENT 

DESCRIPTION l 
SEIVE PERCENT 

SPECS.• 
GRAIN sand (SP} 

SIZE RETAINED PASSING SHAPE 

DESIGN DATA 
·- EFFECTIVE DIAMETER, Dto = 

COEFF OF UNIFORMITY, Cu= D6olt>1o: 
PERCENT MINUS 0.02 mm = 

PERCENT OF BOULDERS : 

- - 1.0 PERCENT OF GRAVEL : 

PERCENT OF SAND = 96.0 
·--·· PERCENT OF SILT >FINES --· 3.0 PERCENT OF CLAY 

---· -
METHOD 

------· - .. ASTM D 422-72 

OTHER 

GRAIN SHAPE KEY 

A-WELL ROUNDED D- SUBANGULAR G-FLAKE 
B-ROUNDED E- ANGULAR H-POROUS 
C-SUBROUNDED F- ELONGATED I-

FM = 

I •sPECIFICATIONS USED REMARKS, 

·~ 
II 



EXHIBIT 

It Kas TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 
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·-· ·- . - -.--
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UNIFIED SILT AND CLAY FINES· COLLOIDS T COARSE FINE COARSE MEDIUM Fl N E 

A -·-
N SAND 

SILT AND COLLOIDS 

I 
0 

ASTM GRAVEL 
COARSE ME DIU lol Fl N E CLAY FINES 

A -- ----- --- ··- -··· -···· ---· --· ·- --· ·-= 
.R GRAVEL SAND I CLAYL~OLLOIDS D AASHO MEDI U lol FINE COARSE I FINE 

SILT 
COARSE 

- --- -· 

I SIEVE ANALYSIS DATA SB 10 S 2A 9· 0- 10 · 0 20.0 ' T.B. NO._-_S. NO._-_DEPTH FT. FILE NO. 
1- Gra'[ 1 silt'[ fine to coarse DESCRIPTION! 

SEIVE PERCENT PERCENT 
SPECs.• 

GRAIN sand (SP-SM) ,, SIZE RETAINED PASSING SHAPE 

DESIGN DATA 
·-··-- EFFECTIVE DIAMETER, D1o : 

.I COEFF OF UNIFORMITY, Cu = D6o/t>1o : 
PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = 

- - 1.0 

I PERCENT OF GRAVEL = 
PERCENT OF SAND = 94.0 

·--·· -- PERCENT OF Sl LT >FINES --· 5.0 

I 
PERCENT OF CLAY 

--
METHOD 

ASTM D 422-72 .. - -------· _ .. 

I OTHER 

GRAIN SHAPE KEY 

I A-WELL ROUNDED D- SUBANGULA R G-FLAKE 
B- ROUNDED E- ANGULAR H-POROUS 
C-SUBROUNDED F- ELONGATED I-

FM : 

I •sPECIFICATIONS USED REMARKS, 

-



If Kas TESTING a ENGINtERING INC. GRAIN SIZE DIAGRAM 

Jt: 
-· u.s. STANDARD SEIYE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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··-

N SAND 
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ASTM GRAVEL CLAY FINES COLLOIDS 

~~ 
COARSE MEDIUM Fl N E 

-- -- --- - ··- .. •·· -··· --· --· --= 
GRAVEL SAND I cLAY I D AASHO COARSE MEDIUM FINE COARSE Fl N E 
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-· --. -· --

I t. .. SIEVE ANALYSIS DATA SB 10 S 7 21.0-23.0 . 220 T.B. NO._-_S. NO._-_DEPTH FT. FILE NO. 
1-- Gra~, silt~ cl2~ (CU 

SEIVE PERCENT PERCENT GRAIN 
DESCR I PTIONl 

SPECs.• 

t 
SIZE RETAINED PASSING SHAPE 

DESIGN DATA 
·- EFFECTIVE DIAMETER, D1o = 

IIi COEFF OF UNIFORMITY, Cu= Dso/b1o: 
PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = 

·J 
. ----- ·- PERCENT OF GRAVEL = 

PERCENT OF SAND = 9.0 
---·· PERCENT OF SILT >FINES .. 91.0 

I· 
PERCENT OF CLAY 

-
METHOD 

------· --- ASTM D 422-72 

I .. OTHER 

GRAIN SHAPE KEY 

I A-WELL ROUNDED D- SUBANGULAR G-FLAKE 
B-ROUNDED E- ANGULAR H-POROUS 
C-SUBROUNDED F- ELONGATED I-

FM : 

•sPECIFICATIONS USED REMARKS, Liguid Limit = 34.0 

I Plastic Limit= 21.0 
- Plasticit~ Index - 13.Q 

http://TB.NO.SB-10s.NO


' K aS TESTING a ENGINEERING INC. 

1-r,....------..--U-. S~ ... STANDARD SEIVE IN INCHES 

GRAIN SIZE DIAGRAM 
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UNIFIED COARSE FINE COARSE MEDIUM Fl N E SILT AND CLAY FINES' COLLOIDS 

-~~======~======~==-====---~====~======S=A=N=D~========~===========================P,========~ 

I ~D ASTM --GRAV:~AVEL COARSE ~£DIU M_ S~ND. Fl N E sILT AND_H ~~AY FIN~S COL~~-10~= 
AASHO coARsE MEDiuM FINE coi.RsE 1 FINE SIL_T_____ jcLAYI COLLOIDS 

1 SIEVE ANALYSIS DATA T.B.No.SB-10s.No.ST-1DEPTH FT~S.0- 2 ?F?LE NO. 220 

1- ----.r-----r----,----,----r----11 DESCRIPTION l GfaY, S i 1 t Y C 1 a y ( C l) 
-: SEIVE PERCENT PERCENT • GRAIN I. SIZE RETAINED PASSING SPECS. SHAPE 

·- -----4----t----i 

1!1--l---4-11--+----t--1 

DESIGN DATA 

EFFECTIVE DIAMETER, D1o = -------
COEFF OF UNIFORMITY, Cu= D60 ;D 10 : 

PERCENT MINUS 0.02 mm = -------
PERCENT OF BOULDERS = 

I 
-----+----t------11 PERCENT OF GRAVEL 

PERCENT OF SAND 
1----+----i----t-----4---+----il PERCENT OF SILT >FINES 

= -------
= ___ .;;;:,.8~. 0~--

PERCENT OF CLAY 92.0 
~ .. f------+----+-----~---~----+---~ I METHOD 

1------1---- -------· ------f-----1-----il AS T M D 4 2 2 -7 2 

'J.I--1---t---t---+---t- -tl 

GRAIN SHAPE KEY 

OTHER 

I 
A-WELL ROUNDED D- SUB ANGULAR G- FLAKE 

1 
B- ROUNDED E- ANGULAR H- POROUS 
C-SUBROUNDED F- ELONGATED I------

FM = 

.l•sPECIFICATIONS USED------------- REMARKS. --~l~iq~U~l~-d~L~i~m~i~t~-~3~3~·~0~-----­
Plastic Limit = 15.0 

Plasticity Index - 18.0 
------~-----·~==================~~==========-~---~=-====~==~==~~~=---
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Kas TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 
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- ---

•J 
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I~ 
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I cLAY I 
·- --· ·-= 

GRAVEL SAND 
D AASH 0 I COARSE MEDI Ur-.1 FINE COARSE FINE 

SILT COLLOIDS 
- ·--·-· -· 

I~ SIEVE ANALYSIS DATA S-118 30.5-31.0 
T.B. No.SB-1 Os. NO. __ DEPTH FT. FILE NO. 220 

Gra:i 2 silt:i cla:i (CL) 
PERCENT 

DESCRIPTION! 
SEIVE PERCENT 

SPECS.* 
GRAIN 

SIZE RETAINED PASSING . SHAPE 

I DESIGN DATA 
·--- EFFECTIVE DIAMETER, D1o = 

t~ COEFF OF UNIFORMITY, Cu = D60,1)10 = 
PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = 

----- 2 Q PERCENT OF GRAVEL = 'I PERCENT OF SAND = 11.0 
·--·· PERCENT OF SILT >FINES .. 

87.0 I, PERCENT OF CLAY 

METHOD 

- ·------· -·· ASTM D 422-72 

I OTHER 

GRAIN SHAPE KEY 

.J. A-WELL ROUNDED D- SUBANGULA R G·FLAKE 
B- ROUNDED E- ANGULAR H-POROUS 
C-SUBROUNDED F- ELONGATED I· 

FM = 

I •sPECIFICATIONS USED REMARKS. Li gu i d Limit= 30.0 

elastic Limit - 17.0 
Plasticity Index = 13.0 -

http://TB.NO.5B-10s.NO
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GRAIN SIZE IN MILLIMETERS 
·-· .. ··-- -.--

I 
s GRAVEL SAND 

.T UNIFIED COARSE FINE COARSE MEDIUM Fl N E SILT AND CLAY FINES COLLOIDS 

A - ---
SAND 

I N 
ASTM GRAVEL SILT AND CLAY FINES COLLOIDS 

I 
D COARSE MEDIUM 1 Fl N E 
A - ----- - ..• .... --·· --· 

I CLAY I 
--- --= 

R GRAVEL SAND 

D AASHO COARSE MEDI Ur.l FINE COARSE I FINE SILT COLLOI OS 
- -··-· 

I SIEVE ANALYSIS DATA 
S l~.U-~U._l) 220 T.B. NO.l1:_S. NO. S-9 DEPTH FT. FILE NO. 

f- Grax:, siltx: clax: with sand, DESCRIPTION! 
SEIVE PERCENT PERCENT 

SPECS.* 
GRAIN trace fine gravel ( Cll 

SIZE RETAINED PASSING SHAPE 

I DESIGN DATA 
·-- EFFECTIVE DIAMETER, Dto = 

I COEFF OF UNIFORMITY, Cu= D60/D 10 :r 

PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = ------- 2.0 

I 
PERCENT OF GRAVEL : 

PERCENT OF SAND = 14.0 
·--·· PERCENT OF SILT >FINES 

PERCENT OF CLAY 
.. 84.0 

I METHOD 

ASTM D 422-72 -------· _ .. 

I OTHER 

GRAIN SHAPE KEY 

I 
A-WELL ROUNDED D- SUBANGULA R G-FLAKE 
B-ROUNDED E- ANGULAR H-POROUS 
C-SUBROUNDED F- ELONGATED I-

FM: 

.l*sPECIFICATIONS USED REMARKS. Liguid Limit= 31.0 
Plastic Limit = 12.0 

- elastic it~ Ind~x - ELQ 
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•• Kas TESTING 8 ENGINEERING INC. GRAIN SIZE DIAGRAM 

It -· u.s. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 
·-· ·- -·--

1 s GRAVEL SAND 

T UNIFIED 
COARSE Fl NE COARSE MEDIUM Fl N E SILT AND CLAY FINES COLLOIDS 

A ---

FIN~S~OL~~-~D~= N SAND 
SILT AND 

I 
D 

ASTM GRAVEL 
COARSE MEDIUM Fl N E CLAY 

A -- --· . -- ..• -·- -····· ---· 
R GRAVEL SAND 

lcLAYI ~OLLOIDS D AASHO COARSE MEDI U '-' FINE COARSE I FINE 
SILT 

- ----· 

·I SIEVE ANALYSIS DATA S 10 S-17~ 42.0-43.0 . 220 T.B.NO . .Ji=._S.NO. __ EPTH FT. ___ FILE NO. 
1- Gra::z::, fine to coarse sand DESCRIPTION! 

SEIVE PERCENT PERCENT 
SPECS.* 

GRAIN 
tra~e fioe gra~el (SP) 

SIZE RETAINED PASSING SHAPE 

DESIGN DATA 
·--- EFFECTIVE DIAMETER, D1o 1: 

I COEFF OF UNIFORMITY, Cu= D60 /D1o: 
PERCENT MINUS ·0.02 mm = 
PERCENT OF BOULDERS = 

- - 6.0 

I PERCENT OF GRAVEL = 
PERCENT OF SAND = 93.0 

---·· - PERCE NT OF Sl L T 
>FINES -

PERCENT OF CLAY 
-· 1.0 

j METHOD 

-------· --- ASTM D 422-72 

I OTHER 

GRAIN SHAPE KEY 

I A-WELL ROUNDED D- SUBANGULAR G·FLAKE 
B-ROUNDED E- ANGULAR H·POROUS 
C-SUBROUNDED F- ELONGATED I-

FM : 

.a *SPECIFICATIONS USED REMARKS, 

http://TB.NO.SB-10s.NO
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Kas TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 
u.s. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 
-·-· .. ···-- ·--

s GRAVEL SAND 

T UNIFIED 
COARSE FINE COARSE MEDIUM Fl NE SILT AND CLAY FINES' COLLOIDS 

A -----
N SAND 

SILT AND CLAY:FINES COLLOIDS 
D 

ASH-I GRAVEL 
COARSE MEDIUM Fl N E 

A -- ·- ·-· ----. .. ··- ... - .... --·· -·· 

I CLAY I 
·- -·· ·-= 

R GRAVEL SAND 
D AASHO MEDI U '-1 FINE COARSE Fl N E 

SILT COLLOI OS COARSE 
-· ----·- -· 

SIEVE ANALYSIS DATA T.B. NO. H-LS. NOl.O&lloEPTH FT. 25.5 FILE NO. 220 
DESCRIPTION! Gray silty & sandy clay (CL) 

PERCENT SEIVE PERCENT SPECs.• 
GRAIN 

SIZE RETAINED PASSING SHAPE 

DESIGN DATA 
·····- ··------ EFFECTIVE DIAMETER, D1o = 

COEFF OF UNIFORMITY, Cu= D60!D 1o: 
PERCENT MINUS 0.02 mm = 

PERCENT OF BOULDERS = 
------- ---·-· PERCENT OF GRAVEL : 

PERCENT OF SAND = 17.0 
··----- ____ .. ____ 

-· -- PERCENT OF SILT >FINES .;... -· 83.0 PERCENT OF CLAY 

METHOD 

ASTM D 422-72 -·- --------· -··· 

OTHER 

GRAIN SHAPE KEY 
- A-WELL ROUNDED D- SUBANGULAR G-FLAKE 

B·ROUNDED E- ANGULAR H·POROUS 
- C-SUBROUNDED F- ELONGATED I-

FM = 

•sPECIFICATIONS USED REMARKS, 

-



I. 
Kt\S TESTING 8 ENGINEERING INC. GRAIN SIZE DIAGRAM 

~- -· ·-u.s. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 
- -· .. ···- -.--

1 s GRAVEL SAND 
UNIFIED SILT AND CLAY FINES: COLLOIDS 

T COARSE FINE COARSE MEDIUM Fl NE 
A - --~·-

I 
SAND N ASTM GRAVEL SILT AND CLAY~ FINEs· COLLOIDS 

D COARSE MEDIUM Fl N E 

I A -- --· --. ... -··· ·•· ---- -·· 

I CLAY I 
--· ·-= 

R GRAVEL I SAND 
D AASHO FINE I coARSE I FINE SILT COLLOIDS COARSE MEDIUM 

-----·-· -· 

1 SIEVE ANALYSIS DATA Ml 21 44.5 FILE NO. 220 T.B. NO._-_S. NO. __ DEPTH FT. 
t- DESCRIPTION! Gray siltz & sandy clay, trace 

SEIVE PERCENT PERCENT SPECS.* 
GRAIN gravel ~CL2 

SIZE RETAINED PASSING SHAPE 

I DESIGN DATA 
.... ------- EFFECTIVE DIAMETER, D1o = 

I 
COEFF 0 F UN IF 0 R MIT Y, Cu = D60;t> 10 = 
PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = ------- ---·-· PERCENT OF GRAVEL 3.0 = I' PERCENT OF SAND = 17.0 

·------- -------·- -- PERCE NT OF Sl LT >FINES -· 80.0 PERCENT OF CLAY 

J, --- -
METHOD 

ASTM D 422-72 ·---· ~-------· - .. 

·J OTHER 

GRAIN SHAPE KEY 

A- WELL ROUNDED D- SUBANGULAR G·FLAKE 

i B-ROUNDED E- ANGULAR H-POROUS 
C-SUBROUNDED F- ELONGATED I• 

FM ~ 

1- *SPECIFICATIONS USED REMARKS. 

-
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K aS TESTING a ENGINEERING INC. 

1'-------.-U-.-s:-·STANDARD SEIVE IN INCHES 

GRAIN SIZE DIAGRAM 

HYDROMETER U.S. STANDARD SEIVE NUMBERS ·-
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GRAIN SIZE IN MILLIMETERS 

GRAVEL SAND 

COARSE FINE COARSE MEDIUM Fl NE SILT AND CLAY FINES· COLLOIDS 

COLLOIDS 
A SAND I 
N ASTM GRAvEL coARSE MEDIUM FINE SILT AND CLAY:FrN~s~ 

I. ~~~~======~~~--~db~G~R=A=V~E=L========db======·=·=S=A~N~D= .. ======:d==========s=;=L=~=-·========~'bC=L=A=Yd'==C-=O~L=~~~=-I=D=·~==j AASHO COARSE MEDIUM FINE COARSE FINE 
-··--·-· 

I. 

SIEVE ANALYSIS DATA T.B. NO._M:-l._S. NO._ll_DEPTH FT. 4 7 · 5 FILE N0._-"2~2"-!0,!_ 
----~----~----~---r------r----~loESCRIPTION: Gray fine to coarse sand, 

PERCENT PERCENT * GRAIN 11 d d (SW) SEIVE 
SIZE RETAINED PASSING SPECS. SHAPE \ve -gra e 

DESIGN DATA 
1----t------1,-----...... --------- ------t------11 

EFFECTIVE DIAMETER, 0 10 = ---------

I ~l-----lf-l--ll----i-----JI COEFF OF UNIFORMITY, Cu= D60 /D 10 = 
PERCENT MINUS 0.02 mm : -----------

PERCENT OF BOULDERS = -------
1-----4----· ------ ---·---4-----t------il 

t 1-----~-------l-------+ ---· -·---+-----+----

.1-. ' .....------.-------- ----------· --------4-----t-----; 

t 1-IL------1----t--t---r-·-

~-----+------~---~---~--~----11 

t 
FM = 

I •sPECIFICATIONS USED--------------

PERCENT OF GRAVEL 

PERCENT OF SAND 

PERCENT OF SILT >FINES 
PERCENT OF CLAY 

METHOD 

ASTM D 422-72 

OTHER 

GRAIN SHAPE KEY 

A-WELL ROUNDED D- SUBANGULAR 
B·ROUNDED 
C-SUBROUNDED 

E- ANGULAR 
F- ELONGATED 

= 
= _ __::..9::...9 .:..:· 0::.._ __ 

1.0 

G-FLAKE 

H-POROUS 

I--------

REMARKS , ------------------------
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K aS TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 

U.S. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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~~ 
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COARSE MEDIUM Fl NE SILT AND CLAY 

N SAND 
SILT AND CLAY FINES COLLOIDS 

I~ 
ASTM GRAVEL 

!COARSE IE 0 

I· GRAVEL SAND 
AASHO :OA1SE F E CO iRSE F IE 

SILT CLAY . COLLOIDS 

a SIEVE ANALYSIS DATA T.B. NO._M-2_S. NO.~ DEPTH FT. 30.0 FILE NO. 220 

DESCRIPTION: Gray silty clay 1 trace sand ~CL2 
::;EIVE PERCENT PERCENT SPECS.* 

GRAIN 
SIZE RETAI ~ED PASSING SHAPE 

I DESIGN DATA 

EFFECTIVE DIAMETER, D1o = 

COEFF OF UNIFORMITY, Cu= D60;t> 10 = 

I PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = 

-----f- PERCENT OF GRAVEL = ., .. PERCENT OF SAND = 9.0 

PERCENT OF SILT >FINES ;... 

PERCENT OF CLAY 9l.O 

J. METHOD 

ASTM D 422-72 

OTHER 

I· GRAIN SHAPE KEY 

A-WELL ROUNDED D- SUBANGULAR G-FLAKE 

I B ·ROUNDED E- ANGULAR H·POROUS 
C-SUBROUNDED F- ELONGATED I-

FM = 

I 
*SPECIFICATIONS USED REMARKS. 
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Kas TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 

I u.s. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 
---- .. ---- -.--

1 s GRAVEL SAND 
UNIFIED SILT AND CLAY FINES: COLLOIDS 

T COARSE FINE COARSE MEDIUM Fl N E 

A ----
N SAND 

SILT AND COLLOIDS 
D 

ASTM GRAVEL 
COARSE MEDIUM Fl NE CLAY FINES 

:I -- --· --- .. -·· --·-· -··· --- ·- --· ·-= A 
GRAVEL SAND I CLAYL~_OLLOIDS R SILT 

D AASHO COARSE MEDIUM FINE coARSE FINE 
----·-· 

I SIEVE ANALYSIS DATA T.B. NO. M-3 S. N0._7_DEPTH FT. 17.0 FILE NO. 220 

DESCRIPTION! Grat silty & sandy clay sandy 
PERCENT 

or 
SEIVE PERCENT SPECs.• 

GRAIN · & clayey silt CL-ML2 
SIZE RETAINED PASSING SHAPE 

I. DESIGN DATA 

DIAMETER, D1o 
..... -- EFFECTIVE = 

I 
COEFF OF UNIFORMITY, Cu= D6o/D1o = 
PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = 

. ----- ---- PERCENT OF GRAVEL 1.0 = ·t PERCENT OF SAND = 27.0 

--·· -- PERCE NT OF 51 L T >FINES "-
72.0 -· 

PERCENT OF CLAY 

.I METHOD 

ASTM D 422-72 
··- --------· ---

I OTHER 

GRAIN SHAPE KEY 

A-WELL ROUNDED D- SUBANGULAR G·FLAKE 

-I B-ROUNDED E- ANGULAR H·POROUS 
C-SUBROUNDED F- ELONGATED I· 

FM = 

I •sPECIFICATIONS USED REMARKS. 

-
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KSS TESTING 8 ENGINEERING INC. GRAIN SIZE DIAGRAM 
u.s. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 
--·-· ·- .. - -.--

GRAVEL SAND 
UNIFIED 

COARSE Fl NE COARSE MEDIUM f'l NE SILT AND CLAY FINES· COLLOIDS 
- ---

I 
SAND 

SILT AND COLLOIDS ASTM GRAVEL 
COARSE MEDIUM f'l N E CLAY. FINES 

-- ---· . --- .. _, - .... ---- ---

I CLAY I 
·- --- ·-= 

GRAVEL SAND 
SILT COLLOIDS AASHO COARSE MEDIUM FINE COARSE I Fl N E 

-------- -· 

SIEVE ANALYStS DATA T.B. NO .. c~~=~S. NO. 5&6 DEPTH FT15. 0 FILE NO. 22Q 
DESCRIPTION! Gray silty clay 1 trace sand ~CL2 

PERCENT SEIVE PERCENT 
SPECS! 

GRAIN 
SIZE RETAINED PASSING SHAPE 

DESIGN DATA 
---- - EFFECTIVE DIAMETER, Dto = 

COEFF 0 F UN I F 0 R M IT Y, Cu = 060/D 10 : 

PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = 

- PERCENT OF GRAVEL = I PERCENT OF SAND = 11.0 
-- -------· -- PERCENT OF SILT >FINES .;.. 

PERCENT OF CLAY -· 89.0 

METHOD 

ASTM D 422-72 ---------- - .. 

OTHER 
I 
I 

GRAIN SHAPE KEY 
- A-WELL ROUNDED D- SUBANGULAR G•FLAKE 

B • ROUNDED E- ANGULAR H·POROUS 
C-SUBROUNDED F- ELONGATED I-

FM : 

"SPECIFICATIONS USED REMARKS, 

- I ,. 
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K&S TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 
-· ·-U.S. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 
- ·-· ·- ···-· -----

s GRAVEL SAND 
UNIFIED SILT AND CLAY FINES. COLLOIDS 

T COARSE FINE COARSE MEDIUM Fl N E 

A ---·-

I N SAND 
SILT AND CLAY COLLOIDS ASTM GRAVEL FINEs· D COARSE MEDIUM Fl N E 
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GRAVEL SAND I CLAY I R 
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SIEVE ANALYSIS DATA T.B. NO. .M-4 S. N0._7 _ DEPTH FT. 16.5 FILE NO. 220 I 
DESCRIPTION: Gray silty clay, trace sand (CL) 

SEIVE PERCENT PERCENT 
SPECS.* 

GRAIN 
SIZE RETAINED PASSING SHAPE 

DESIGN DATA 
··--- -- EFFECTIVE DIAMETER, Dto = 

COEFF OF UNIFORMITY, Cu= D6o!bto = 
PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = 

. ------· ---· PERCENT OF GRAVEL = 
PERCENT OF SAND = 8.0 

----·-· -- PERCENT OF SILT >FINES -· 92.0 
PERCENT OF CLAY 

-
METHOD 

ASTM D 422-72 ··- --··------· -·· 

OTHER 

GRAIN SHAPE KEY 

A-WELL ROUNDED D- SUBANGULAR G·FLAKE 
B· ROUNDED E- ANGULAR H·POROUS 
C-SUBROUNDED F- ELONGATED I· 

FM = 

*SPECIFICATIONS USED REMARKS. 

-
,. 
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K&S TESTING 8 ENGINEERING INC. GRAIN SIZE DIAGRAM 
u.s. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 
·-· .. .. - -----

s GRAVEL SAND 

T UNIFIED 
COARSE FINE COARSE MEDIUM Fl NE SILT AND CLAY FINES:.· COLLOIDS 

A. - -----
N SAND 

SILT AND COLLOIDS 
D 

ASTM GRAVEL 
COARSE MEDIUM Fl NE CLAY FINEs· 

A. -- --· . ··- ·- ·•··· -·-- --

I CLAY I 
·- -- --= 

R GRAVEL SAND 

D AASHO COARSE MEDIUM FINE COARSE FINE SILT COLLOIDS 
------- -· 

SIEVE ANALYSIS DATA T.B. NO. M-4_5. N0._22_DEPTH FT. ~z.o FILE NO. 220 
DESCRI PTIONI Gray fine to coarse gravely 

SEIVE PERCENT PERCENT 
SPECS.* 

GRAIN sand (Ski} 
SIZE RETAINED PASSING SHAPE 

DESIGN DATA 
··-·· --· EFFECTIVE DIAMETER, D1o = 

COEFF OF UNIFORMITY, Cu= D6o/t>1o = 
PERCENT MINUS 0.02 mm = 
PERCENT OF BOULDERS = ------- ---· l3.Q PERCENT OF GRAVEL = 
PERCENT OF SAND = 82.0 

------ PERCENT OF SILT >FINES 5.0 -· 
PERCENT OF CLAY 

---· 
METHOD 

-·-------- -·· ASTM D 422-72 

-- OTHER 

GRAIN SHAPE KEY 
- A-WELL ROUNDED D- SUBANGULAR G·FLAKE 

B· ROUNDED E- ANGULAR H•POROUS 
C-SUBROUNDED F ·ELONGATED I• 

FM = 

*SPECIFICATIONS USED REMARKS. 

-



I Kas TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 
-· u.s. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 
·- -·-·- - -· -

I 
s GRAVEL SAND 

UNIFIED SILT AND CLAY FINES· COLLOIDS T COARSE FINE COARSE MEDIUM Fl N E 
A - -

SAND N 
ASTM GRAVEL SILT AND CLAY FINES COLLOIDS 

D COARSE MEDIUM Fl N E 

I A -- ·- ---· -- ... ... ... ---

I CLAY I 
·- --· ·-= 

R GRAVEL SAND 
D AASHO MEDIUM FINE coARSE FINE 

SILT COLLOI OS COARSE 
-· --. -· -· 

.I SIEVE ANALYSIS DATA T.B.No.Ji:..§_s.NO. S-4 DEPTH FT. 10.0 FILE NO. 220 
1-- Gra~ 2 silt~ fine to medium DESCRIPTION! 

SEIVE PERCENT PERCENT 
SPECS.* 

GRAIN sand (SP-SM} 
SIZE RETAINED PASSING . SHAPE 

I DESIGN DATA 
·-·-- EFFECTIVE DIAMETER, D1o = 

.I COEFF 0 F UN I F 0 R M IT Y, Cu = D6o/D to : 
PERCENT MINUS O.OZ mm = 
PERCENT OF BOULDERS = 

------ 1 0 ., PERCENT OF GRAVEL = 
PERCENT OF SAND = 92.0 

·--·· PERCENT OF SILT >FINES .. 
7 0 PERCENT OF CLAY 

I METHOD 

ASTM D 422-72 --- ------· _, 

I OTHER 

GRAIN SHAPE KEY 

a. A-WELL ROUNDED D- SUBANGULAR G·FLAKE 
B- ROUNDED E- ANGULAR H-PciROUS 
C-SUBROUNDED F- ELONGATED I· 

FM = 

1 *SPECIFICATIONS USED REMARKS, 

-



K aS TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 

I ·-U.S. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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GRAIN SIZE IN Ml LL I METERS 

GRAVEL SAND 
UNIFIED 

IE SILT AND CLAY FINES'· COLLOIDS 

IN ASTM GRAVEL 
SAND 

SILT AND CLAY. FINES COLLOIDS 

I I~ 
I coARSE I 'IN E 

.. 

I~ 
GRAVEL SAND 

SILT CL:AY COLLOI OS AASHO I 
SIEVE ANALYSIS DATA T.B. No.li:2_s. NO. S-6 DEPTH FT. 15.0 FILE NO. 220 

Gra~ 2 silt~ cla~ with sand 1 PE:RCENT GRAIN 
DESCRIPTION! 

SEIVE PERCENT 
SPECS.* trace fioe gca~el ( GLl SIZE RETAINED PASSING SHAPE 

I DESIGN DATA 

EFFECTIVE DIAMETER, D1o : 

I COEFF OF UNIFORMITY, Cu= D60;D 10 : 
PERCENT MINUS 0.02 mm : 

PERCENT OF BOULDERS : 

2.0 PERCENT OF GRAVEL : 

I PERCENT OF SAND : 17 0 
PERCENT OF SILT >FINES -. -· 81.0 PERCENT OF CLAY 

I METHOD 

ASTM D 422-72 -· 

I· OTHER 

GRAIN SHAPE KEY 

I 
A -WELL ROUNDED D- SUBANGULAR G-FLAKE 
B·ROUNDED E- ANGULAR H·POROUS 
C-SUBROUNOEO F- ELONGATED I-

FM : 

'I *SPECIFICATIONS USED REMARKS. Liguid Limit = 28.0 
Plastic Limit = 10.0 
Plasticity Index - 18.0 -



IJ----------~--------~ 
Kas TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 

1·~~----------~------~-~ r U.S. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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COLLOIDS 

A SAND ~r~ 
GRAVEL li ASTM ~ ~ _ ~ ~"'""- _ "" SILT ANDG~AY FIN~S~OL~~~o~~ COARSE 

. ~~ AASHO ~--c-o-AR_s_E-.-M.-E..:..~-~u""'~-v-rE--'L-F_I_N_E_-+--c-o...,..i.R_s_E_s'T"A_N_D_F_I_N_E_~ s I L_T __ - I CLAY' :oLLOIDS 

1r SIEVE ANALYSIS DATA T.B.No.fi:Ls.No.S-12oEPTH F¥.~.U-L7 ·F~LE NO. 220 

DESCRIPTION: Gray, fine to coarse sand. 
SEIVE PERCENT PERCENT SPECS! GRAIN trace fjoe graye] (SP-SM) 

I
~ SIZE RETAINED PASSING SHAPE 

DESIGN DATA 

.. _ -----1----4---~~-~E~F~F::E:-;C::T;:-;1::-V;:E~ DIAMETER, D 10 = -------

ll COEFF OF UNIFORMITY, Cu= D60/D1o: 
:.__---+----+-------jf-----+----t-----JI PERCENT MINUS 0.02 m m : -------

PERCENT OF BOULDERS = ------1t-t-------- ---f---t----1 PERCENT OF GRAVEL = 2.0 

PERCENT OF SAND = 92.0 
1----+----l------+·--.. ---t-----11-----H 

1 1~---r---+------+------~---t-----~1 
PERCENT OF SILT >FINES -- 6.0 PERCENT OF CLAY 

METHOD 

1;~~~~~~:~~~~~~:-+-----------1---.. =====:======::~----~~: 
ASTM D 422-72 

OTHER 

I 
GRAIN SHAPE KEY 

A-WELL ROUNDED D- SUBANGULAR G·FLAKE 
B- ROUNDED E- ANGULAR H·POROUS 
C-SUBROUNDED F- ELONGATED I-

I FM: 

' •sPECIFICATIONS USED------------ REMARKS. 



I 
Kas TESTING a ENGINEERING INC. GRAIN SIZE DIAGRAM 

I -· U.S. STANDARD SEIVE IN INCHES U.S. STANDARD SEIVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 
-- -·-·- .. - -· 

I s GRAVEL SAND 
UNIFIED SILT AND CLAY FINES • COLLOIDS T COARSE FINE COARSE MEDIUM Fl NE 

A - ---

I 
N SAND 

SILT AND COLLOIDS 

I 
ASTM GRAVEL 1 CLAY FINES D COARSE MEDIUM Fl N E 

A - -·-· ·- - ··- -·· .... •... ---

I cLAY I 
-- --· ·-= 

R GRAVEL SAND 
D AASHO COARSE MEDIUM FINE COARSE I FINE 

SILT COLLOIDS 
- ----- -· 

I SIEVE ANALYSIS DATA T.B. NO.l1.::2_ 
s 14 29.0-31.0 220 S. NO._-_DEPTH FT. FILE NO. 

Gra~~ fine to coarse sand (SP) DESCRI PTIONI 
SEIVE PERCENT PERCENT 

SPECS.* 
GRAIN 

I 
SIZE RETAINED PASSING SHAPE 

DESIGN DATA 
·- EFFECTIVE DIAMETER, D1o z: 

I COEFF OF UNIFORMITY, Cu= D60/D 10 : 

PERCENT MINUS 0.02 mm : 

PERCENT OF BOULDERS : 

1 - PERCENT OF GRAVEL 1.0 : 

PERCENT OF SAND : 97.0 
--- PERCENT OF SILT >FINES --· 2.0 

I 
PERCENT OF CLAY 

METHOD 

ASTM D 422-72 ··- ------· -·· 

I { 

OTHER 

GRAIN SHAPE KEY 

A-WELL ROUNDED D- SUBANGULAR G-FLAKE 
B- ROUNDED E- ANGULAR H-POROUS 
C-SUBROUNDED F- ELONGATED 1-

I 
FM = 

*SPECIFICATIONS i.JSED REMARKS. 
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APPENDIX D 

CATION EXCHANGE CAPACITY 
TEST RESULTS 
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Sample I. D. 

SB-9, SS-9 
19.0-21.0 

SB-9, SS-7 
15.0-17.0 

M-5, SS-9A 
20.0-20.5 

-5, SS-7 
~5.0-17.0 

SB-10, SS-11A 
29.5-30.5 

SR-10, ST-1 
25.0-27.0 

top-soil 
P.O. BOX 340 • 27 ASH STREf:T • FRANKFORT. IL. 60423 

18151 469-2530 

SOIL TEST RESULTS 01-Nov-88 

for: K & S Testing & Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN 46322 

ordered by: Dr. Satya Varadhi 
dealer: Top-Soil 

CEC 
meq/100 gram 

4.35 

5.49 

5.10 

5.49 

4.71 

5.27 

Method: Ammonium Acetate 
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I 

Sample I.D. 

I 
I SB-10, ST-1 

25.0-27.0 

top-soil 
P.O. BOX 340 • 2 7 ASH STREET • FRANKFORT. IL. 60423 

1815) 469·2 530 

SOIL TEST RESULTS 01-Nov-88 

for: K & S Testing & Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN 46322 

ordered by: Dr. Satya Varadhi 
dealer: Top-Soil 

CEC 
meq/100 gram 

6.75 

I Method: Sodium Acetate 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Sample I. D. 

SB-10, ST-1 
25.0-27.0 

Method: Summation 

top-soil 
P.O. BOX 340 • 27 ASH STREET • FRANKFORT. IL. 60423 

181 51 469-2 530 

SOIL TEST RESULTS 01-Nov-88 

for: K & S Testing & Engineering, Inc. 
9715 Kennedy Ave. 
Highland, IN 46322 

ordered by: Dr. Satya Varadhi 
dealer: Top-Soil 

CEC 
meq/100 gram 

17.7 
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SUBURBAN LABORATORIES, Inc. 

EARL I. ROSENBERG 
President 

4140 LlTT DRIVE 

K & S Testing and Engineering Inc. 
9715 Kennedy Avenue 
Highland, Indiana 46322 

Attention: Mr. Dibakar Sundi, 
Project Engineer 

Samples Received: 4/29/86 

Soil Samples I Griffith Landfill 

HILLSIDE, ILLINOIS 60162 · 1183 

May 6, 1986 

Cation Exchange 
(meq/lOOg) 

S/L #6-4558 - Sample #1, Depth 0 - 2.0 ft. 5.64 

S/L #6-4559 - Sample #2, Depth 2 - 3.5 ft. 5.55 

;c( 

Telephone (312) 544·3260 

H.R. THOMAS, JR. 
Director 

!h ~ '"'~.·_--¥-·v 
ANALYSIS CERTIFIED BY: ______ ~~~----~~~------~f~------------ ,Director(HRT/ak) 

, f' 

Members of American Society of Mass Spectrometry 
American Chemical Society • American Society for Microbiology 

Water Pollution Control Federation • Institute of Food Technology 
Certifications: U.S.D.A. #1783 • Ill. Dept. of Public Health #17135 • Amer. Spice Trade Assn. • F.D.A. Reg. #1419676 • 111. EPA #100191 
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------ -------
REPOJIT TO: 

Petar Kostu 
K & S Testing 
9715 Kennedy Avenue 
Highland, IN 46322 

Labo!ULtoJLy Smp IV No. : 

VESCRIPTIOIJ: - > 

[ UttlU.-6 othVtW.i.o e. no:te.d; 
tU.uttA -in p~ pVL 
n-<.Won - ppm] 
PARAMETERS:~ 

COD 

TOC 

Total Iron 

Totnlssolved Solids 

Chloride 

Hardness 

pH 

BPM INDUSTRIES 
1150 Ju. _don Avenue- Schererville, Indiana 46375 

1-219-322~2560 • 1-800-428-3311 

FILE #220 
Griffith Sanitary Landfil 

1488-9 1489-9 

M-1 M-2 

10/24/88 10/24/88 

<1 <1 
6.8 3.8 

14.0 13.9 

608 598 

25.3 4.1 

485 44~ 

7.1 7.0 

-:r. 
; ....... . 
ti :..a.. : : 
~ -· - . _. _ _. 

•.. - . - .... 

1490-9 1491-9 

M-3 M-4 

10/24/88 10/24/88 

3.7 <1 
6.2 4.3 

14.7 14.1 

583 742 

27.8 152.2 

524 464 

6.8 7.4 

VtLte: 

Reed: 

wo 1: 

1492-9 

M-5 

10/24/88 

<1 
28.2 

14.8 

1,072 

26.8 

822 

7.1 

11/08/88 

10/24/88 

21-0196 

1493-9 

~l-1S 

10/24/88 

32.1 

25.8 

14.8 

1,199 

48.2 

1,118 

6.7 

I II A I l I\ 

1494-9 

M-2S 

10/24/88 

9.0 

27.9 

14.4 

314 

48.6 

844 

6.8 



- - - - - - - ••'-'u - ·- -· - ·- - -

REPORT TO: 

Petar Kostu 
K & S Testing 
9715 Kennedy Avenue 
Highland, IN 46322 

LaboiULto'4f Smp IV No. : 

DESCRIPTION: - > 

[ Un.tu..& o.:thVIW-iA e n.o:te.d; 
'l.U.uiM in. pcvz.;U pVL 
niltion. - ppm} 1 

PARAMETERS:v 

COD 

TOC 

Total Iron 

TotBtssolved Solids 

Chloride 

Hardness 

pH 

BPM INDUSTRIES 
1150 Ju .. -!ion Avenue~ Schererville, Indiana 46375 

1-219-322-2560 • 1-800-428-3311 

FILE #220 Griffith 
Sanitary Landfill 

1495 9 1496-9 1497-9 

M-3S M-4S M-58 

10/24/88 10/24/88 ' 10/24/88 

29 435 18.7 

38.2 86.8 47.8 

14.6 14.3 14.2 

2,112 3,862 1,358 

44.0 1,168 30.8 

520 1,322 621 

6.8 6.4 7.2 

Va..te: 

Reed: 

wo 1: 

11/08/88 

10/24/88 

21-0196 

17 i I I ) I \ 



- - - - - - - .-L.-A· A""'_,..... - - - - - - -
REPORT TO: 

Petar Kostur 
K & s Testing 
9715 Kennedy Avenue 
Highland, IN 46322 

LaboJW.;to~Lq Smp IV No. : 

VESCRIPTION: - > 

: UnteA.& othvr.w-<A e no.ted; 
:el:JU-tt6 -in pall.-t.6 pvr. 
1-tllio n - ppm J 

1 
PARAMETERS:v 

Totnlssolved Solids 

Chloride 

COD 

Hardness 

TOC 

Total Iron 

pH 

5868-8 

M-1 

560 

(1 

107 

461 

4.4 

21.972 

7.2 

BPM INDUSTRIES 
1150 JL.. _lion Avenue- Schererville, Indiana 463h 

1-219-322-2560 • 1-800-428-3311 

5869-8 

M-2 

388 

(1 

76 

422 

2 ~-

17 872 

7.0 

:·::r: 
:.,_1:.1· 
. '!. . . 

!1870-8 

M-3 

362 

28 

122 

494 

1 o n 

54 122 

6 9 

!1871-A 

M-4 

n1n 

84 

!17 

394 

1 7 

17 87?. 

7 1 

Val:e: 

Reed: 

W0 M: 

I ) 

8/10/88 

7/28/88 

20-1353 

I !i I \ 

file://�/ittion


----
REPOJIT TO: 
Petar Kostur 
K & S Testing 
9715 Kennedy Ave 
Highland IN 46322 

- - - •1111116(,, , rol 'Sio\~U-- -
. BPM INDUSTRIES 

1150 Jt.. .ron Avenue~ Schererville, Indiana 46375 
1-219-322-2560 • 1-800-428-3311 

FILE # 220 Griffith 
Sanitary Landfill 

·:r: ........ 
~ A... '.< 

--- ·-
Va.te: 5/12/88 

Reed: 4/28/88 

20-724 

Labo!UltoJty Smp IV No.: 3734 8 3735-8 3736-8 3759-8 

VESCRIPTION: - > 

Unle..&h o.thVWJ.iA e. noted; 
~ e.6 uLt6 in pa.JL.t..6 p Vl 
1-i.UA..on - ppm] 

1 
PARAMETERS:v 

COD 
Total Organic 
Carbon 

Total Iron 
Iota~ Dissolved 
:-inrirl~ 

Chloride 

Hardness 

oH 

M-1 

108 

2.88 

15.2 

588 

27.9 

468 

7.4 

M-2 M-3 M-4 

85 170 3.7 

1. 92 10.5 1. 92 

12.9 46.1 12.2 

602 672 1006 

9.29 55.7 130. 

428 488 364 

7.4' 7.1 7.5 

r7 ) ' 1/ j 

- -



------
REPOJU TO: 

Petar Kostur 
K & S Testing 
9715 S. Kennedy 
Highland, IN 46322 

La.bo!UltoiUJ Smp IV No.: 

VESCRIPTION: - > 

[ Urtf..ell.ll o.thVWJ..i...o e. no.te.d; 
'te..llu.U.-6 -in pa.Jt.t.6 pVt 
n-itt-ion - ppm] I 

PARAMETERS:v 
-ro--car 
Dissolved Solids 

Chloride 

Hardness 
l'ota--r 
Orf!anic Carbon 

COD 

Total Iron 

1441-8 

M1 

620 

36.3 

460 

7 12 

100 

29.3 

--------BPM INDUSTRIES 
1150 Junction Avenue- Schererville, Indiana 46375 

1-219-322-2560 • 1-800-428-3311 

_-::1: 
\1.,..1-·:.. ,_. ··. 

1442-8 1443-8 1444-8 

M2 M3 M4 

473 590 602 

13.6 45.4 118 

404 452 372 

!') 9~ 7 12 1 Hl 

35.3 89 Jl 18 7 

19 8 36 4 12 2 

Va.t:e: 

Reed: 

wo 1: 

2/8/88 

1/26/88 

20-113 

I i I ;i 

ru J'i i 1 u I,Jf' 



RfPOJrr TO: 

Petar Kostur 
K&S Testing 
9715 Kennedy Ave. 
Highland, IN 46322 

La.boiUI.to~r.Y Smp IV No. : 

VESCRIPTION: - > 

un.tu~ othVWJ.il. e noted; 
uuLU. .in paJVt.l:. peA 
,.(Won - ppm I 1 PARAMETERS:v 

1o~:a.t 

Dissolved Solids 

Chloride 

Hardness 

COD 
Total 
Organic Carbon 

Total Iron 

6725 7 

M-1 

646 

17 

424 

105 

2 30 

20.6 

BPM INDUSTRIES 
1150 JUl .. on Avenue- Schererville, Indiana 46375. 

1-219-322-2560 • 1-800-428-3311 

6726-7 6727-7 6728-7 

M-2 M-3 M-4 

790 612 588 

3.8 33 89 

408 444 352 

93 192 44 

l 17 7 f>5 0 80 

22.3 43.7 6.71 

Val:e: 

Reed: 

wo 1: 

11/1R/87 

10/30/87 

19-1632 

Cvril6.ied by: /5i 1 ( . . Y ;;: ... L lJ-< u-.-z-
,. , 



I 
I 
I 

K & S Testing & Engineering 
3623 43rd Street 
Highland In 46322 

IATTN: Mr. Dibakar Sundi 

I GCL # PARAMETERS 

107072 Chemical Oxygen Demand Dissolved 

107072 Chlorides, Dissolved 

I 107072 Hardness, Dissolved 

I 107072 Iron, Total 

107072 Solids, Total Dissolved 

1070'12 Total Organic Carbon Dissolved 

GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, I JJ inois 60466 

Phones (312) 534·5200 (219) 885·7077 (815) 723·7533 

ANALYTICAL REPORT 

DATE: 06/29/87 

RE: Griffith Landfill 
Field Blank 
Sample Date: 06/05/87 
Date Received: 06/05/87 
GCL Number: 107072 

ANALYST RESULTS 

sah < 5 

lam < 1 

el < 10 

el < 0.030 

bt < 10 

gvs < 1.0 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

107072 Total Organic Carbon Dissolved Duplicate gvs < 1.0 mg/1 

T 
I 
I 
I 
I 
I 
I 
I 
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I 
I 

TO: K & S Testing & Engineering 

I 3623 43rd Street 
Highland In 46322 

I ATTN: Mr. Dibakar Sundi 

IGLL # PARAMETERS 

107073 Chemical Oxygen Demand Dissolved 

107073 Chlorides, Dissolved 

107073 Hardness, Dissolved 

1
107073 Iron, Total 

107073 Solids, Total Dissolved 

107073 Total Organic Carbon Dissolved 

GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones (312) 534·5200 (219) 885·7077 (815) 723-7533 

ANALYTICAL REPORT 

DATE: 06/29/87 

RE: Griffith Landfill 
MW-1 
Sample Date: 06/05/87 
Date Received: 06/0b/87 
GCL Number: 107073 

ANALYST RESULTS 

sah 8 mg/1 

lam 15 mg/1 

bjw 1080 mg/1 

bjw 24.1 mg/1 

bt 500 mg/1 

gvs 3.3 mg/1 

107073 Total Organic Carbon Dissolved Duplicate gvs 4.0 mg/l 

I 
I 
I 
I 
I 

~~-------------------------------------
1 
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I 

K & S Testing & Engineering 
3623 43rd Street 
Highland In 46322 

IATTN: Mr. Dibakar Sundi 

I GCL # PARAMETERS 

107074 Chemical Oxygen Demand Dissolved 

107074 Chlorides, Dissolved 

I 107074 Hardness, Dissolved 

I 107074 Iron, Total 

107074 Solids, Tot~l Dissolved 

107074 Total Organic Carbon Dissolved 

GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones (312) 534·5200 (219) 885·7077 (815) 723·7533 

ANALYTICAL REPORT 

DATE: 06/29/87 

RE: Griffith Landfill 
MW-2 
Sample Date: 06/05/87 
Date Received: 06/05/87 
GCL Number: 107074 

ANALYST RESULTS 

sah < 5 

lam 4 

bjw 853 

bjw 19.1 

bt 480 

gvs 4.9 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

5.6 mg/1 107074 Total Organic Carbon Dissolved Duplicate gvs 

T' 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 

TO: K & S Testing & Engineering 
3623 43rd Street 
Highland In 46322 

I ATTN: Mr. Dibakar Sundi 

I Gt;L # PARAMETERS 

107075 Chemical Oxygen Demand Dissolved 

107075 Chlorides, Dissolved 

I 107075 Hardness, Dissolved 

I 
107075 I~on, Total 

107075 Solids, Total Dissolved 

107075 Total Organic Carbon Dissolved 

GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones (312) 534·5200 (219) 885-7077 (815) 723·7533 

ANALYTICAL REPORT 

DATE: 06/29/87 

RE: Griffith Landfill 
MW-3 
Sample Date: 06/05/87 
Date Received: 06/05/87 
GCL Number: 107075 

ANALYST RESULTS 

lam 11 

lam 28 

bjw 996 

bjw 17.3 

bt 570 

gvs 6.1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

107075 Total Organic Carbon Dissolved Duplicate gvs 6.9 mg/1 

I· 
I 
I 
I 
I 
I 
I 
I 
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TO: K & S Testing & Engineering 

I 3623 43rd Street 
Highland In 46322 

I ATTN: Mr. Dibakar Sundi 

I GGf. # PARAMETERS 

107076 Chemical Oxygen Demand Dissolved 

107076 Chlorides, Dissolved 

107076 Hardness, Dissolved 

I 107076 Iron, Total 

107076 Solids, Total Dissolved 

107076 Total Organic Carbon Dissolved 

GULF COAST LABORATORIES, INC. 

2417 Bond St., University Park, Illinois 60466 

Phones (312) 534·5200 (219) 885-7077 (815) 723·7533 

ANALYTICAL REPORT 

DA'fE: 06/29/87 

RE: Griffith Landfill 
MW-4 
Sample Date: 06/05/87 
Date Received: 06/05/87 
GCL Number: 107076 

ANALYST RESULTS 

lam 62 mg/1 

lam 90 mg/1 

bjw 405 mg/1 

bjw 6.80 mg/1 

bt 540 mg/1 

gvs 2.4 mg/l 

107076 Total Organic Carbon Dissolved Duplicate gvs 2.5 mg/1 

I 
I 
I 
I 
I 
I 
I 
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